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The Abrogation of the Hill Iron Ore Lease. 


There are two reasons, each amply sufficient in itself, for 


the abrogation by the United States Steel Corporation of its 


Hill 


lands, the one being that the operation does not promise, 


lease upon the Great Northern or James J. iron ore 


from 


the present industrial position, to be profitable to the Steel 


Corporation, the other that the lease stands open to question 


under the Sherman law 


\s to the extent of the ores, it may be said that there has 


come to be reasonable assurance that more than 300,000,000 


tons will be found, of None of the ore is of 


fair quality. 


good quality, judged by the standard of other ores being 


Practically all requires washing. The Colerine washer, 
Steel 


cost to the end of 


mined. 
installed by the 
Hill 


$1,461,584.33, 


Corporation to treat the first of the 


ores mined, 1910 the tidy sum of 


established to wash practically the first of the 


far been taken 
Steel 


250,000,000 tons of ore which has thus 


Mesabi 


nearly 


out of the range. The analyses of the Cor 


poration’s Mesabi ores in 1910 were as follows as to iron con 


tent 


NATURAL, DRIED AT 212 DEG 


Group No. 1 52.9201 60.2171 


Group No.1 (high Mn).. 50.0105 56.6986 


Group No. 54.4243 60.9739 


49.5229 57.0558 


Group No. 
Group No 7.2340 
Group No. 5 50.4048 
Group No. 5 51.5741 
Group No. 7 46.4202 
Group No. 5, Great Northern Railway, may be taken as fairly 


Hill ore. The 


for the year 1907, 


tvpical of the best of the 
Hill 


59 per cent metallic iron when dried at 212 deg. 


royalty rate in the 
lease is 85 cents upon ore analyzing 
The custom in 
the ore market is to sell ore upon a guarantee in the natural 
state, the base guarantee being 55 per cent for Bessemer and 
Hill lease 


cents per unit for ore above and below 509 


51.50 per cent for non-Bessemer. The rate advances 


and declines by 4.82 
per cent, except that a flat rate of 30 cents is placed upon ore 


below 49 per cent, that being regarded as the limit for ordi- 


nary merchantable ore. For each year after 1907 the royalty 


rate advances by 4 per cent of the 1907 rate for the ore of 


iron content involved. The minimum to be mined (and paid 


for if not mined on the assumption that it would have been 
59 per cent ore) is 750,000 tons in 1907 and 750,000 tons more 
for each succeeding year until 8,250,000 tons is reached in 
1917, the minimum remaining at that rate thereafter. A quan- 


tity of ore, whether of Hill or other ore, equal to the year’s 


minimum is to be transported over the Hill road, the Great 
Northern, at the rate of 80 cents, which has been the fixed 


rate from Mesabi range to Lake Superior ports for years. 
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Should the open rate decline, the reduced rate is to be paid 
the railroad, but the royalty rate is to be correspondingly in- 


reased, royalty payments being made to the three trustees 


who act for the holders of “certificates of beneficial interest” 


listributed in 1907, certificate per share, to the stockholders of 
the Great Northern Railway ( 
The lease 


it up Jan. 1, 1915, prov 


ompany 


yrovided that the Steel Corporation could terminate 


t 
' 


than 


Cor 


ided it gave notice not later 


Jat I, 1913 understanding that the Steel 


oration advantage this clause, but that, 


vhile n ween done thus far, thers oppo! 


tunity for negotiation with the Hill trustees, and not impos 


the Department of Justice, looking toward 


On 
Il 


Hill 


59 per 


ral impression s to be that none the 


res found to equal o1 ceed the ba 


ent metallic iron, dried at 212 deg., that only a relatively small 


within a couple of units of that iron con 


bulk will 


proportion will 


tent, and that fall considerably below it 


alignms depreciate very seriously the apparent 


value of the Hill ores, considered as an 85-cent royalty mining 


proposition, because the penalty rate of 482 cents per unit does 


not cover the increased cost of mining, transporting, and smelt- 


ing the lower grade ores. It is, indeed, very much smaller than 
as that custom 


lake 


is represented in the trade custom in selling ore 


is to compute the 
lock 
inland freight rate), 
Mesabi 


unit price by taking the price at lower 


and adding a 60-cent arbitrary (assumed as the average 


making the unit value at the present sea 


son’s price n non-Bessemer ore 7.96116 cents, and 


ores below 49 per cent iron content, natural state, are subject 


to penalties at greater than the straight unit rate. The season’s 


price is $3.50 for ore containing 51.50 per cent iron, natural 


state Thus the lease is a less desirable one than were the 


res actually to be mined rich enough to involve the payment 


»f the base rate 


During its entire life the lease involves a constantly increas 


ing royalty rate, at 4 per cent of the 1907 rate, equal to an 


annual increment of 3.4 cents on the &5-cent rate. For ten years 


it involves an annual increase in the minimum to be mined 


In 1917 the minimum would be 8,250,000 tons, at $1.19 for base 
Ve ry 


an equivalent tonnage 


re, equal to a payment $9,817,500 onerous also is 


the provision that the ore or shall be 


-arried over the Great Northern road, at 80 cents a ton, for 


the Corporation has two roads of its own, and it is common 


report that the service is performed at a cost of not more than 


40 cents a ton, so that here is a direct loss, 40 cents on 8,- 


250,000 tons, of $3,300,000 additional. In discussing this phase 
»f the lease reference is frequently made to the possibility of 


the open rate of 80 cents being reduced. 


Such reduction would, 
the 


however, neither increase nor decrease Corporation’s loss 


through the operation of this lease. In computing the advan- 


tages or disadvantages the payment stands in relation to the 


‘ost at which the Corporation could perform the service of 


arrying its ores on its own roads, and not in relation to 


the open rate charged to outsiders 

It is the common impression that the Steel Corporation en 
tered upon the Hill lease for the direct purpose of preventing 
these ore deposits from falling under the control of existing or 
that sense, of the lease 


prospective competitors. In course, 
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may possibly be interpreted as having been in restraint of 


trade and perhaps under the ban of the Sherman law. It may 


be observed that many of the features of the United States 


Steel Corporation, viewed in the light of a “trust,” are in line 
with those modern developments which are held to represent 
progress toward a beneficial form of socialism, but it is diffi 
cult to see how the Hill lease represented such progress. lt 


would seem that the value of the lease to the lessors was cre 


ated by the desire of the Steel Corporation to control the prop 


erties. There was a distribution, regarded purely as a gift, 


of 1,500,000 “certificates of beneficial interest” to shareholders 


of the Great Northern Railway Company, and the stock market 


value of these certificates at one time rose to above $80, equal 


to $120,000,000 for the entire issue, a valuation which had 


dropped to about $75,000,000 prior to the announcement that 


the lease would be terminated. So it would appear that this 


value, if it may be regarded as a value, was created chiefly 
by an effort to monopolize, and shrewd lawyers’ logic would 
be required to defend it as representing progress toward a 
better form of conducting industry 

Aside from this feature, however, it is pertinent to observe 
that no evidence has appeared of competition being restricted 
Che pig iron capacity of the United States in 1906, the year 
in which the lease agreement was made, was 25,000,000 tons per 
year. Partly through new erection by the United States Stee! 
Corporation, but largely through new erection by outside in 
terests, the capacity has been increased to between 33,000,00 


and 


course ot 


34,000,000 tons at the present writing, with furnaces 


construction sufficient to make at least 


35,000,001 
Present demand and production, however 
The 


influence 


tons total capacity. 


are at the rate of only about 25,000,000 tons. excess 


is such as to preclude any important upon 


prices of pig iron or finished steel products through the 


existence of this lease, as compared with the condition which 
would have existed to-day had the Steel Corporation allowed 
Hill The Lake 


Superior region is developed as matters stand to such an ex 


the ore lands to remain upon the market. 
tent that it can easily ship 50,000,000 tons of ore, and quite 
possibly not far from 60,000,000 tons in a season whereas this 
season's actual shipments promise to fall below 35,000,000 tons 
and no season has yet shown a movement of 44,000,000 tons 

The burden of the Hill lease would have been less onerous 
through distribution over a larger tonnage, if the Steel Cor 
poration’s operations had grown as was expected in 1906. Its 
capacity has grown inthe intervening five years, but its actua 
output this year is not 10 per cent in excess of that of 1906 
Doubtless the expectation in 1906 was that its productive re- 
quirements would be doubled by 1917, whereupon the ore re 
quired to be mined in that year under the Hill lease would have 
been less than 20 per cent of the dotal 

On account of the annual increment in the minimum ton 
nage until 1917 and the indefinitely continued increment in th« 
royalty rate, the Steel Corporation relieves itself of a large 
part of the total burden by a discontinuance upon Jan. | 
1915. We may compute roughly that the total royalty pay 
ments in the period 1907 to 1914, inclusive, amount, at the nom 
inal rates, to $27,234,000, and the loss in freight payment, at 
40 cents a ton, to an additional $10,800,000, making about $38, 


000,000. Royalties, though much smaller, would have to be 
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aid elsewhere if this ore were not mined, but, on the other 
and, the development and mining,of the Hill ore during this 
ght-year period are presumably more expensive than the cost 
vould have been elsewhere with continued mining promised. 
[he abrogation of the lease may be effected for an earlier date 


y arrangements which may yet be perfected. In any évent 


the Steel Corporation will find itself in better condition from 


1 business standpoint, while it is fairly clear in view of the 


ittitude of the Government that it will find itself in a much 


re comfortable position from a legal standpoint 


The Power-Factor of Electric-Furnace Circuits. 
Managers of central stations using an alternating-current sys- 


tem are unpleasantly familiar with the word “power-factor.” [ft 


nnotes to their minds the necessity of buying copper for 


heir generators, distributing mains and transformers to carry 


he “wattless current” that does no useful service 


In electric furnace plants which are generally operated by 


taken 


and it is especially important to look 


ilternating current the power-factor must be into con 


sideration, at the power 


factor problem from the standpoint of future increased siz¢ 
yf furnace units. In such as those which are 


small furnaces 


ised for experimental work, say, of 25 kw to 100 kw, the power 
high, being from 96 per cent in the first named capac 


per cent to 90 per cent in the second named capacity. 


But as the wattage rating of furnaces increases, other things 
being equal, the power-factor decreases, hence the wattless cur- 
rent increases. Consequently we have an untoward state of 


iffairs, quite unlike the case with thermal economy, which in 


reases with the size of the furnace 

\n electric furnace has been well called “a short-circuit un 
ler contr It has a very low ohmic resistance. The current 
flow is opposed by the magnetic “reactance” as well as the 
yhn resistance The power in a direct current ts equal to 
the product of the volts and amperes. With an alternating cur 


rent this product is spoken of as the “apparent watts” or when 


livided by tooo as kilovolt-amperes and not as kilowatts 
The reading of the wattmeter gives the “actual watts.” The 
rat f the “actual watts” to the “apparent watts” (which is 
unity under ideal conditions and otherwise always smaller 
th 


han unity) is called the power-factor of the circuit 


in an alternating current, therefore, Ohm's law in its sim- 


est form does not apply and a modified form must be em- 
pl Here the amperes are equal to the volts divided by 
the “impedance.” The impedance is equal to the geometrica! 


rhe 


ribed as that physical quantity which opposes the current 


im of the resistance and the reactance “reactance” can 


fi virtue of the electromagnetic properties of the circuit 
Now these very electromagnetic properties of the circuit or 

roperly speaking the “self-inductance” are proportional 
(I the ampere-turns, (2) the number of lines of force that 
ar in unit time by circuit and (3) to the frequency. 

s suppose that the third of these, the frequency, remains 
“ as it does in any commercial plant and that while the 
ele furnace increases in size the voltage remains constant; 
the amperes and consequently the ampere-turns increase. 
Fur more, the number of lines of force increase because they 
are erated by the electric current in the iron-work that 
enc the firebrick of the furnace. . It is plain, therefore, that 
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the “reactance” increases with the increase in size of the elec- 


tric furnace. However, the resistance decreases with increase 


in size?) Both the decrease of resistance and the increase ot 


reactance tend to reduce the power-factor and therefore to in- 


crease the wattless current. Let us consider two electric tur 


naces of 50 kw and 100 kw capacities respectively. If the 
emf is 100 volts and there is a power-factor of 10 
per cent, the current of the first is 500 amp and the second 


1000 amp. The resistances are 0.2 ohm and 0.1 ohm respectively 


If the smaller furnace had a power-factor of 96 per cent at 60 


cycles it must needs have a current of 521 amp of which only 


500 would be useful. But even if the larger furnace were car 


fully designed its power-factor might be as low as 80 per cent 
and so it would require a current of 1250 amp, of which only 


1000 amp are useful. If the design were careless the power- 


factor might drop as low as 50 per cent. The current would 


need be 2000 amp. to produce 1000 amp. of useful current. 


Let us interpret 


this in commercial language. Let the ele 


trometallurgist who utilizes only 1000 amp. picture to himself 


the busbars, cables and secondary windings of the transformer 


to carry 2000 amp. and also the increase in copper necessary 
to carry the primary current and convert this into dollars and 


cents. The picture is not pleasing, especially when large capa 
cities, say upward of 2000 kw, are needed 

There are several ways to mitigate this evil by proper design 
One possible method is to reduce the frequency But this 
means electrical machinery of special design and increased cost 

A more practical way (for usually the electric installation is 
already placed) is to increase the ohmic resistance by change 
of design of the furnace. Such a procedure results in the in 
crease of the working voltage and of the power factor. 


A third 


iron work of the furnace by change of design. 


way is to increase the magnetic reluctance of the 


For instance, 
it is possible to use large firebrick block 18 in. x 12 in. x 8 in 
instead of the small 9-in. x 4%-in. x 2%-in. 


2 firebrick backed 
With this 


iron eliminated the magnetic circuit has a greater reluctance 


up by iron plates so often and so conveniently used 
and so the reactance is diminished. It might be even possible 
to have the buck-staves, tie rods and facing plates made of 
some non-magnetic special steel. All these possibilities must 
be considered in designing a 1000-kw electric furnace 

We are glad to call the attention of our readers to this most 
interesting aspect of electric-furnace design. In this twentieth 
century it is necessary to attain the maximum of commercial 


When 


mercialism has a broad and ideal meaning and a sense quite 


efficiency. viewed from the proper standpoint com 


different from that used by the poor muckrakers. There must 
be the application of the pure sciences such as chemistry 


These 


We have then a pleasing 


physics, and economies in the profession of metallurgy. 
must be coupled with the use of arts. 
combination of the “knowledge why” and the “knowledge how.’ 
It is plain that this combination is needed in electric-furnace 
call 
these columns to the subject of the power-factor of electric 


developments. We are especially glad to attention in 


furnaces at a time when the electric furnace is invading the 
metallurgy of iron, steel, copper, lead For it is 
in these columns that all the first achievements of electric fur- 


and brass 


naces have been recorded, and electric-furnace pioneers have 


always been our readers, contributors, and friends. 
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The San Francisco Meeting of the American 
Institute of Mining Engineers. 


( Special ( orrespondence ) 


Ihe Pacit 


spread before the mining engineers at this meeting 


coast has seldom offered such attractions as it 


The meet 
ing is, in reality, a féte, a festival of good things 
Starting from Chicago by special train on Sept. 39, the East 


ern members, gathering in numbers as they sped westward, paid 
Western 


Grand Canvon of the Colorado 


their first respects to scenery by halting two days at 


the The first day was perfectly 


i¢al 


ind the marvelous depths and details of the canyon stood 


ar-cut and distinct; the second day clouds and mists, with 


nd there a rift and patch of sunshine, showed the great 
st to 


il mi playful mood, and, many, in its most 


setting 

\ngeles was reached on the afternoon of Oct. 5, and. then 
followed a strenuous day and a half of unceasing pleasure and 
the to 


at 


from local members ride 


the 


unstinted hospitality Trolley 


Pasadena, lunch on ocean at Venice, fish dinner 


at the 
local 
of 


pier 
Los 

oil 
the 


Angeles Club were incidents 
while the field at Bakersfield 
Mullholland, Los Aqueduct staff, 
illustrated lecture on this gigantic scheme, and its 
Mr. Comstock, of 


local arrangements, proved 


‘dondo and banquet 


ot the S¢ days, was also 


Mr 


ine 


visited Angeles 


Rave a 
on 


\ 


Santa Barbara and one on the cliffs at Del Monte or off 


power possibilities head the committee 


a wonderfully efficient manager 


t 


day al 


to Santa Catalina island completed the sojourn in southern 


California 

Reinforced by the southern California members, the expedi 
tion reached the city by the Golden Gate on the morning of the 
Here the serious and formal work of the meeting began 


1ith 


10th 
The 


12th were given over to sessions for reading and discussion of 


afternoon of the toth and the mernings of the and 


papers, sessions more than ordinarily interesting for variety 


and value of papers presented and vitality of discussion. The 


full program of these sessions was as follows 


[urspDAY AFTERNOON, OcT. 10 
Chase, 
Aldrich, 

preg 
Young, Geo. T.—‘“Slime Filtration.” 

Hall, E. J—“A Modification of the ‘Gay Lussac’ Method for 

Silver Bullion Containing Tin.” 

B.—“‘Electrolytic Refining at the U. 


\ 
wa 


“Notes on the Liberty Bell Mine.” 
H 


‘Electrolytic Oxygen in Cyanide Solu- 


Durham, E. S. Mint, San 
Francisco.” 

Daniels, J—‘‘The Fritz and Coxe Laboratories of Lehigh 
University.” 


Ww. 


Lime Used in the Cyanide Process.” 


Bahney, L. -“Rapid Estimation of Available Calcium in 
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Lass, W. P.—“Cyanide Plant at the Treadwell Mines, Alask 
Christy, S. I 


, 
, 


“Progress in Electro-Amalgamation. 


WEDNESDAY MorNING, Oct 
Requa, Mark L. 
Chas 
Problems in Dredging.” 
Yale, Chas. G.—“Gold 
Reinholt, Oscar H 


II 


“California Oil.” 
H 


Janin, (Introduced by Foster Bain)—*Present-D 


Production of California.” 


“Fuel Problems of the Pacific.” 


Reinholt, Oscar H.—“Government Coal Mines in the Phil 


pines.” 


Dilworth, J. B—‘The Black Mountain Coal District, Ke 


tucky.’ 
Langdon. 
= Notes 


Discussion by J 
Locke, Augustus 
Tonopah, Nev.” 
Catlett, Charles 
s, J 
Stock * 
THURSDAY 


on the Geological Structure 


Phosphorus in Coking Coal.” 


Porter, “National Valuation and Quality Efficiency 
Furnace 


12 
Mining 


Mornineo, Oct 


Nisho, Sketch « 
Japan.” 
Brunton, D. W 
Locke, 


Miners.” 


K.—" Historical f the Industry 


lunnel 
of 


“The Laramie 


\ugustus.—“Classifcation Ore Deposits 


Stevens, Blamey.—“The Laws of Igneous Emanation Pt 


sure.” 
Stevens, Blamey.—“ Physical Data of Igneous Emanation 
Irving, J. D—‘“Some Features of 
and the Criteria by Means of Which They May Be Discover 
Gamba, F. P 
lombia, S. A.” 
R 


, 
> 


Replacement-Ore-| 
“Geology of Seme Mines in the South of 


Keyes, C “Vadose Ore-Deposition in Arid Regions 

McCollum, “Electrical Practice in 

Vallat, B. W.—“Geology and Operation of the Newport M: 
1 


[THURSDAY 


Burton. Mines.” 

T.—"Mineral Resources of China.” 

AFTERNOON the open-air Greek 
Berkeley. ) 


Read, 
(in Theate: 
Raymond, R. W. 


stitute.” 


“Reminiscences of the Beginning of the 


stracts of some of these papers, and the discussions will f 


Becker, G —Biographical Notes on S. F. Emmons.” 
in our next number. 

The excursions arranged fer the meeting were pleasu 
and highly interesting. On the afternoon of the rith, a s 
train left for Palo Alto, where over two hours were sp< 
the Stanford University. The next afternoon a similar tri 
made to the University of California, at Berkeley, with a 
session held in the famous Greek Theater. 

Oct. 13 was given over entirely to seeing the gold dreds 
the National Consolidated Company, along the American 


1¢ 


} 
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near Sacramento. The visit was a revelation of the latest 





triumphs of this manner of mining gold. The enormous new 
















































electrically operated dredge No. 9 was eating into terra firma 
- t the rate of 12,000 cu. yd. per 24 hours. Digging to 55 
P ft. below water level, and taking down 10 ft. above, this 
enormous 2400-ton craft, operated by 1000 hp, was _ said 
to be working over earth carrying 8 cents worth of gold per 
: yard, at a total cost of not over 4 cents per yard, including 
5 reciation and interest on capital invested 
| I-qually interesting was the effort being made to reclaim this 
” worked-over ground. Working in a pond, the dredge leaves the 
gravel piled high as heaps of stones, while the soil or silt im 
‘ pregnates the lower layers under water. The most successful 
eme seems to be the crushing of the stone for railroad bal 
road material and concrete. This crushed stone is worth 
75 to 90 cents per ton at the crushers, and is being shipped all 
, er central California. This disposes of the stones down to the 
r soil. The ground is then leveled off and planted with 
eucalyptus trees or rubber trees. These grow in the stony 
ry ground if silt or soil is net over 2 ft. beneath, and the tract 
ind becomes green again. An alternative would be to strip 
2 ft. or 3 ft. of soil from the land before working, pile it 
le and return it to the leveled-off ground. In any event, ap- 
propriate legislation should compel all the gold diggers to leave 
Pres the country in a cultivable condition, as part and parcel of the 
expense of getting out the gold, and prohibit leaving the worked 
= ground a stony waste, more barren than the desert of 
somes Sahara 
- Returning from Natoma through the beautiful Sacramento 
if valley, another sacrilege was visible from the train in the shape 
of a tall smelter stack vomiting out a poisonous cloud of white 
, smoke which enshrouded the valley and mountains for miles 
aw Such a white pest, prejudicial to health, agriculture and 
Mi natural beauty, should be suppressed with a firm, determined 
Some practical methods of stopping the smoke are now 
te : known; it is simply a question of private greed versus public 
g and may the public quickly win out! 
th urday, Oct. 14, 1911, is now memorable in California as 
the day of breaking ground for the great 1915 exposition. The 
Pre-ident of the nation was on hand to start “making the dirt 
: fly.” Members of the Institute and guests were presented with 
gr stand tickets, and joined the throng, 100,000 strong, which 
* - gat'«red in the stadium of Golden Gate Park. In bright sun- 
s ™ s} under a perfect sky, the surrounding hills green with ver- 
Ps s dur: as a background, the tranquil Pacific visible to the west, 
ip was an’ to the accompaniment of a military parade, martial music 
a nt an hoing salutes of cannon, the first sod of the great exposi- 
tion was turned. Just before, President Taft, in a ringing ad- 
ds dres. audible to thousands, reviewed in brief the history of the 
in er 





cana’, told them that 75 per cent of the work on it was now 
done and predicted its completion by July, 1913. One sentence 














of the President’s address lodges in our memory as unusually 
forcible and strikingly true: “Had the sea-level plan of the canal 
been adopted it is altegether probable that no one who now 
hears the sound of my voice would have lived to see the canal 
completed.” 


Finally, Oct. 15 is now memorable in the remembrances of the 
visiting mining engineers for the day—one glorious day of 
throbbing life—in the sacred groves of the red-woods. Bohemia 
the spot was called Here the Bohemia Club st: pped the wood 
cutter’s ruthless axe and spared a spot in which to bury care, 
to worship in nature’s temple. It is a small valley, the ground 
springy with its forest carpet, with scores of congenial spirits 
in the shape of our giant brothers, the big trees. Some are Io 
ft. in diameter and over 300 ft. high \mong such we 
pigmies stalked and strutted and enjoyed our little day \ 
splendid orchestra added to the charm some lovely music of 
Bohemia, two of the numbers being conducted by the composers 


themselves. A more harmonious assemblage of artistic enjoy 
ments, beauteous surroundings and congenial society cannot be 
imagined. Here the above photograph was taken 

On the evening of the 16th the California section of the 
Mining and Metallurgical Section met at dinner, with many 
members of the Institute as guests. Later the withdrawal of the 
public coal lands in Alaska was discussed pro and con, with 
considerable spirit. The wide diversity of opinion expressed 
showed how impossible it must be, in the nature of the case, to 
secure a uniform verdict on any such matter which would cor- 
rectly represent the views of the society as a whole. While the 
discussions are certainly profitable and instructive and lend a 
proper interest to the meetings, yet a final expression of the 
opinion of the society as a whole could not be arrived at with- 
out great difficulty and arousing of bitter antagonisms. Such a 
practice is a principle of separation, a source of discord which 
would ultimately disrupt any society trying to put it into prac- 
tice. 

Tuesday, Oct. 17, saw the fortunate “100” leaving for their 
seven weeks’ trip to Japan, and the more occupied and less fort- 
unate remainder leaving for their homes. The trip to Japan, 
stopping at Honolulu, promises to be of absorbing interest. Dr 
Kanda, of Japan, has come across the Pacific as the advance 
guard of welcome, and a glorious eighteen days of strenuous 
experience awaits the expectant engineers in the Kingdom of 


the Rising Sun—of which more anon. J. W. R. 





The Western Metallurgical Field. 


Company Reports. 

The metallurgical results obtained by El Oro Mining & 
Railway Company, Ltd., El Oro, Mexico, are made public in the 
last annual report for the period ending June 30, 1911. The 
total ore mined during the year was 360,504 tons as compared 
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with 317,824 tons in the preceding year. Changes have been 
made so that sulphide ores can be crushed and cyanided separ- 
ately, thus improving results. Additions were made to plant 
six agitation tanks, tanks and 


These were installed principally to aid 


consisting of two thickening 
three revolving filters. 
in the treatment of sulphides and high silver ores. 

The percentage recovery for the year was slightly lower than 
in the preceding period, but this was due to the fact that a 
lower grade ore was treated in larger quantities, thereby re- 
ducing the percentage recovery but making an increased net 
profit on If the former high recovery had been 


maintained it would have resulted in a loss on the extra bullion 


operations. 


produced. The principal data are in the following table. 


Mill in operation, days. 349.4 
Tons crushed per stamp per 24 hours 10.3 
Tons crushed 360,204 
Gold value per ton $5.99 
Silver value per ton $1.64 
Per cent gold extracted Ol 
Per cent silver extracted 73 
Per cent total extraction &7 


[he costs per ton for the year under consideration are as 


follows 
Mining $1.55 
Development 0.74 
Milling 0.17 
Cyaniding 0.91 
Water supply 0.02 
General expense 0.22 
Taxes . 0.29 
Total $3.90 
The Consolidated Mercur Gold Mines Company, Mercur, 


Utah, is apparently nearing the end of its life as a prosperous 
concern. The mines of the company have had a most excellent 
record for the past twenty-five years, but for the last three 
years it has been apparent that the grade of the ore was be- 
coming lower and the profit less. The net profit in the last 
fiscal period was less than $500, and this did not come directly 
from the mill but The 

value of the ore treated was $3.21, this including the value of 
old tailings retreated 12 per cent of the 
total. The total quantity of material treated was 239,190 tons, 
and the value extracted was $2.32 per ton. Loss in tailing was 
$0.88 per ton. The cost of producing gold was slightly higher 


from outside sources average gross 


which amounted to 


than its value, or $20.9218 per ounce. This shows a loss per 
ounce of approximately $0.25 

Of a more encouraging nature is the August report of the 
Goldfield Consolidated Mines Company, Nevada. It shows the 
largest tonnage ever produced by the mines in any one month, 
the total being 30,580 tons, or nearly 1000 tons per day. The ave- 
rage gross value was $29.77 per ton, and the total net profit was 
$634,658. 
in the mill with an average extraction of 94.75 per cent, or 
The total operating costs amounted to $7.46 per 


Of the total mine production, 30,508 tons were treated 


$20.75 per ton 
ton. The company is now engaged in constructing a plant to 
treat both the accumulated and current residues from the pres- 
ent concentrate treatment precess. Two Edwards duplex roast- 
ing furnaces, one Baker cooler, one 5-ft. by 18-ft. tube mill 
and other accessory apparatus are being installed in a steel 
building erected for the purpose. The additional tanks for 
collecting the roasted product and agitating in cyanide solution 
will be contained in an addition to the present plant. Tests 
show that an average of 90 per cent of the value of these 
residues can be recovered with an annual saving of at least 
$80,000. The cost of the additional plant will be about $70,000. 


Renewed Interest in Mining. 


The decisive steps taken by Western commercial and scientific 
bodies to renew public interest in mining are apparently bearing 





fruit. From present indications it is certain that mining in 
general but ore treatment in particular is going to profit by 
the efforts being made to bring the operator and technical man 
closer together, and there can be no doubt that the general edu- 
cation of the public will result in attracting money for mining 
investment on a sane basis. 

The latest developments on this line which give promise of 
improving general conditions are two, viz., the proposed un- 
watering of the downtown district of Leadville, and the meet- 
ings planned jointly by the Colorado School of Mines and the 
Colorado Scientific Society. Co-operation for mutual benefit is 
the underlying motive in each case. 

The downtown district of Leadville has been unproductive 
for some years owing to the large volume of water encountered 
in the mines and the expense of pumping it to the surface 
Drainage tunnels have not been feasible, and until recently all 
proposals for pumping have seemed impossible. The one link 
necessary to complete the chain of forces which make the plan 
attractive is the Central Colorado Power Company, which has 


ample power at its disposal. At a recent meeting held in Lead 


ville the power company outlined a plan for the formation of 
a pumping company with sufficient capital to purchase and install 
the necessary machinery. The 
furnish most of the working capital, and it is expected that 
the pumping company will ultimately operate at a profit to be 
derived from a tariff placed on net smelter returns of ore 


Naturally the power con'- 


power company propeses to 


mined as a result of the pumping 
pany has a selfish motive in proposing this plan, but on the 
other hand, the plan is such that no one will profit unless valu 
able ore is produced. It is not expected that any one will bene 
fit at the expense of any other party concerned 

The most important matter is to secure the co-operation of 
the owners of the mines which it is proposed to unwater, and 
to receive assurance from them that if they de not wish to 
work their mines they will 
Taken as a whole the plan is very encouraging, for 


make reasonable concessions to 
leasers. 
it is known that ore exists in the flooded district, which was 
only abandoned when the expense cf combating the water be 
came unbearable. The power company has competent engineers 
at work on the details of the plan and it is expected that a 
definite scheme will be ready for presentation to the min 
owners in the near future 

The other plan referred to, that of meetings under the joint 
auspices of the School of Mines and the Colorado Scientifi 
Society, is expected to bring improved results not only in re 
newed interest, but also in improved technical work. The plan 
holding different mining and 
metallurgical centers in the State at which a selected speaker 
The discus 


contemplates meetings in the 
will open a discussion on some pertinent subject. 


sion will bring out the views of local operators as well a 
visitors, and the exchange of opinions must undoubtedly d: 
The list of speakers already obtained comprise 


Experts on mining, min 


much good. 
the best technical talent in the State. 
management, ore treatment and plant construction will discus 
their subjects in districts where they are most appropriate. Thi 
will bring the engineer in closer touch with the problems o 
the various districts, as well as familiarize the local operat: 
with the ideas and experiences of the engineer. 
Improvements at El Paso Smelter. 

For some time past the American Smelting & Refining Con 
pany has been making additions to its El Paso (Tex.) piat 
for the purpose of handling the copper concentrates from t! 
Ray and Chino concentrators. Three new oil-burning reverbe 
atories have been built and are probably now in commissi° 
Hitherto the Ray concentrates have been going to Mexica 
smelters, but will now be diverted to El Paso. The new R: 
smelter recently taken over by the American Smelting & R 
fining Company will not be ready for operation for some tin 
to come, and until then the Ray concentrates will be shipp« 
to El Paso. 
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Ray Central. 


Engineers Weed and Probert have recently estimated the cost 
of building a 1500-ton concentrating mill at the property of 
the Ray Central Copper Mining Company, Arizona, and for 
permanently equipping the mine for large production, at $1,500,- 
000, They estimate a 75 per cent extraction in the mill, con- 
centrating six tons into one, and a smelting charge of $6 per 
ton of concentrate. Assuming the smelter to pay for 95 per 
cent of contained copper, less 2.5 cents New York quotations, 
and a 13-cent copper market, the high grade ore should yield 
$5 per ton net. The cost of production should be about 7 cents 
per pound, exclusive of amortization and interest. 


Flotation Process in Idaho. 


It is reported that the Macquisten tubes installed in the Morn- 
ing mill at Wallace, Idaho, are giving satisfaction and pro 
ducing a good grade of zinc concentrate. Reference to this 
installation was made more fully in our issue for May, 1og1t, 
page 236. The material being treated by the tubes is tailing 
from Wilfley tables, and contains about 10 per cent zinc. Sider- 


ite is present to the extent of about 35 per cent of the ore pulp, 
I 


and is the principal substance to be separated. Its specific 
gravity is 3.8, while that of blende is about 4. Thus there is 
little margin for separation by ordinary concentration methods, 
and the flotation scheme was resorted to as offering the best 
medium of separation. It is reported that the installation is 


turning out zinc concentrate containing 50 per cent zinc 


The Iron and Steel Market. 

Bookings of orders for finished steel products in October 
showed no material change in the total as compared with Sep- 
tember, and on the whole fell slightly below the production, 
rough orders for rails and fabricated steel being light, while 
in practically all other lines bookings were up to the produc- 

nm. Output showed a slight gain over September, being thus 
better than in any preceding month of the half year. The in- 
creased outputs were in the main obtained without the putting 
f any additional productive units in operation, the month 

ing normally one of heavy outputs per unit, on account f 
favorable weather conditions. 

There has been no break in the monotony of the price de 
line. Plates and shapes have suffered a decline of about $2 a 
ton, and steel bars and black sheets a decline of about $1 a ton, 

ile tin plate was definitely reduced 20 cents a box or $4 a ton 
While nominally open market conditions prevail in the tin plate 

rket, there is definite leadership by the American Sheet & 

n Plate Company, the subsidiary of the steel corporation, 

lich last year made more than 60 per cent of the country’s 

tal tin plate output, and its prices are customarily adhered to 
the independent producers. Its reduction was made because 
ere had been such a general decline in other steel products 
| because the shading on small lots for early shipment which 
| already appeared suggested clearly the impossibility of the 
| price being maintained for the new season’s business. About 

s time of year the large can makers customarily place their 

tracts for the first half or the whole of the new year. 

n the products outside of tin plates which declined open mar- 

prices prevail in practice as well as in theory. Of the coun- 
s sheet production last year the American Sheet & Tin Plate 
pany made less than 4o per cent. In these strictly open- 

rket lines the declines have occurred gradually, through a 

en low price first being made in the case of a few exception- 

attractive orders, then upon less attractive orders, and 
lly upon the commen run of orders. 

Veighting the important finished steel products outside of 

ndard section rails approximately in the order of their ton- 

e importance, the declines per net ton in the average price of 
shed steel products during the past four months have been 
follows: 
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July ... $0.70 
August . 50 
September 95 
October aly go 
Del’ MI duc poaee cane een eet $3.05 


The average decline of $3.05 a ton in the past four months 
came upon a market which had already declined $1.35 since 
the beginning of the year and $8.05 since the late menths of 
1907, when the maximum of the past nine years was reached 

That the cost line has been closely approached in the present 
market is declared by all producers, and there is no reason to 
doubt the statement. Attention should be called, however, to 
the fact that as a rule the mills are accepting specifications of 
a very much mixed character, and filling them, by prompt 
shipment, at practically the minimum market prices. That mill 
costs per ton would be materially lower were operations con- 
ducted upon better selected and arranged specifications there 
can be no question. Buyers are insisting upon prompt ship 
ment against all specifications accepted, and the mills appear 
to be powerless, on account of the competitive situation, to 
exact premiums in proportion to the undesirableness of the 
specification. A great deal is said in the market about specially 
low prices being made on orders involving “attractive specifi- 
cations” and of course there is some selection, but in the final 
analysis specifications being filled result in costs much higher 
than in periods when mill capacity is strained and orders are 
so long in filling that judicious selection and arrangement can 
be practised. 

The industry is operating at about 75 per cent of its full 
capacity, making pig iron at the rate of about 25,000,000 tons a 
year, approximately the average of the three-year period of 
great activity immediately preceding the panic of October, 
1907. The independents are operating at an average of slightly 
less than 75 per cent, and the steel corporation at a slightly 
better proportion, but nearly 15 per cent of its entire capacity 
is engaged upon export material, the independents conducting 
very little export trade. 

There is no definite promise in general industrial conditions 
of an improvement in iron and steel consumption in the near 
future. Purchases, production and actual ultimate consumption 
are all proceeding at an even pace. Stocks in the hands ef job 
bers and manufacturing consumers are at a very low ebb, and 
there is the possibility of present prices proving so attractive 
to buyers as to induce them to increase their stocks toward 
normal proportions. No movement of this sort is discernible, 
but many buyers are openly stating that the moment they ob- 
serve a hardening tendency in prices, or a slight falling behind 
in deliveries by the mills, they will promptly place orders for 
much larger tonnages. A very small event may thus at any 
time lead to important consequences by way of heavier buying, 
producing a spurt not altogether healthy through actual ulti- 
mate consumption not being correspondingly increased. On the 
other hand, the approach of winter may operate to curtail con 
sumption in a minor degree and lead to slightly decreased 
operations. In a word, tonnage is very heavy, prices unsatis 
factory and declining, and the market decidedly uninteresting. 

Pig Iron. 

Sales of pig iron have been light as to tonnage, but a large 
number of small orders have been placed, and deliveries on con- 
tracts are very good. Buyers had contracted very conservative- 
ly. There is scarcely any forward buying, no advancing ten- 
dency being observed in the market, while occasionally slight 
declines occur at one point or another. The actual consump 
tion of merchant iron is believed to have been measurably in 
excess of production during the past two months, effecting a 
slight decrease in the rather large stocks in merchant furnace 
yards. These decreases are chiefly at inactive furnaces. An 
event of considerable interest in October was a break in the 
price of Bessemer pig iron. This market, the scene only two 
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years ago of transactions in 10,000 to 25,000-ton lots, held at 
$15, valley, for more than a year, and then broke early in 
October on a sale of 1,000 tons at $14.65, vailey, iron being 
later offered at $14.50, valley, without any important sales 
being effected. The market stands quotable as follows: Bir 
mingham, $10 for No. 2 foundry; delivered Philadelphia, $15 
for No. 2 X, $14.50 for basic; f. o. b. Chicago district furnaces, 
$14 to $14.25 for No. 2 foundry; f. o. b. valley furnaces, 90 
Pittsburgh ; 


$12.50; malleable, $13; No. 2 foundry, $13.25 to $13.50; forge, 


cents higher delivered Bessemer, $14.50; basic, 


Steel. 

\n awkward situation arose in the sheet bar market regard 
ing settlements for October and fourth quarter tennages. Pra 
tically all the consumption stood covered by term contracts, 
providing for price adjustment monthly or quarterly in a va 
riety of ways, and frequently at the open market, or a slight 


fixed differential below the market Chere was, however, no 


ictual market in existence There was the tradition of the 
old price of $22, f. o. b. maker's mill, Pittsburgh or Youngs 
town. This had not been broken in Bessemer steel, for which 
the term contracts almost invariably called, but ope hearth 
bars had sold in small lots as low as $19.50, and the entire fin 


ished steel market had declined since the $22 price on sheet 


bars had first been named. In these circumstances a condition 
1f open competition developed, even though all consumers had 
contracted for their tonnage, and settlement prices were finally 
| 


considerable range, $21, delivered Pittsburgh dis 


reached at a 

trict or Youngstown, being done in some cases, while in other 
ases lower prices, down to $20.50, were made. The market is 
not precisely quotable, and we name the following quotations, 
which are more or less nominal: Bessemer billets, $20, maker's 
mill, Pittsburgh or Youngstown: Bessemer sheet bars, $21, ce 


livered Pittsburgh district or Youngstown; open-hearth billets, 


$19, and open-hearth sheet bars, $20, both f. 0. b. maker's mil 


and subject to frequent concessions. 
Finished Material. 
Strictly open-market conditions prevail in plates, shapes 


vars, and sheets, and on these we quote minimum prices done 


on fairly attractive orders, these prices being occasionally 


shaded, while on the least desirable orders slightly higher 
prices are obtained; in wire products the market is maintained 
in Pittsburgh and the East, but is frequently if not usually 
shaded in the South, Southwest and West; in tin plates the 
market is steadily held. The Pittsburgh basis, as a universally 
controlling factor, has disappeared in several lines. 

Rails, standard sections, 1.25 cents for Bessemer, 1.34 cents 
for open-hearth, f.o.b. mill, except Colorado 

Plates, tank quality, 1.15 cents, Pittsburgh 

Shapes, 1.20 cents for beams and channels, 3 in. to 15 in., in- 
clusive, zees, and angles 3 x 3 and larger, Pittsburgh. 

Steel bars, base, 1.10 cents, Pittsburgh; 1.15 cents, Buffalo; 
1.20 cents, Chicago; iron bars, 1.25 cents, Pittsburgh; 1.22 
cents, delivered Philadelphia; 1.17 cents, Chicago 

Wire nails, $1.65, base; plain wire, 1.45 cents, base, Pitts- 
burgh 

Black sheets, 28-gage, 1.85 cents; 
blue annealed, 1.40 cents, f.o.b. Pittsburgh or Mahoning Valley; 
painted 


galvanized, 2.90 cents; 


2 cents, 3 cents, and 1.50 cents respectively, Chicago; 
corrugated roofing, $1.35 per square, and galvanized $2.50 per 
square, Pittsburgh, but frequently shaded 


Tin plates, $3.40, Pittsburgh, for 1oo-lb. cokes 
CORRESPONDENCE. 
An Instructive Experiment with the Flow of Heat. 
To the Editor of Metallurgical and Chemical Engineering 
Sir :—The following simple experiment may be of interest, 


as it shows some of the peculiarities of the flow of heat through 
bodies 
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A copper rod % in. in diameter was held in a Bunsen blast 
lamp flame as shown in the figure, the essential feature being 
that one end projected only slightly beyond the flame, while 
the other was practically infinitely long. When the stable state 
was presumably reached and the rod was at a bright-red heat 
in the flame, the visibly hot part was unsymmetrical, extending 
much farther toward the short end, in fact quite to the end 
of the rod 

[his is shown in the figure, the white representing the red 
hot part. 

The heat enters the rod in the middle of the flame and flows 
from there to the two ends. It seems to follow, therefore, that 
more heat flows through the section-a of the long end than 
through section b of the short end, both being equally distant 
from the middle of the flame; at a it was black and at b it was 
red-hot 

There is, therefore, less loss of heat to the air from the 
red-hot surface than from the cold surface 

It seems that the heat flowing to the hot end meets with a 
high virtual resistance at the surface of contact cf the metal 
and the air, and that this resistance is in effect far higher than 
that of the metal. It would therefore seem to follow that if 
one side of a tank containing a red-hot liquid were made of a 
thin copper sheet, while another side was formed by the end 
of a long massive bar of copper, hence very thick, less heat 
would be lost through the thin wall than through the thick one 
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ARRANGEMENT OF EXPERIMENT ON FLOW OF HEAT 


Or, in other words, the loss through the walls per square inc! 
would be greater than that from the exposed top surface of 
metal 

If this were also true of the materials which are generally 
used for furnace walls, it would seriously upset our present 
ideas that a thick wall insulates better than a thin one. But a 
repetition of this experiment, using a rod of clay (the stem ot 
an ordinary clay pipe) of the same diameter, in place of th 
copper, fortunately showed no such dissymmetry. A more car¢ 
fully made test would probably even have shown a dissymmetr 
in the other direction 

A carbon rod acted like the copper one, but the dissym 
metry was far less 

[his apparently very high surface resistance to the flow o 
heat may be similar to the one existing in steam boilers, t! 
presence of which can be shown by the fact that a postag 
stamp pasted on the fire side of a water tube will not ev 


This high-surface resistance coul 
hy 


be charred by the flames 
be made use of in furnace walls in the form of joints 
tween bricks 

The virtual resistance at surfaces seems to be high as co! 
pared with that of copper, but may be low as compared wit 
that of the usual heat-insulating materials. Existing data 
this subject seem to be deplorably meager, and perhaps qui 
unreliable in some respects. 

If the thermal resistivity of copper decreases greatly w! 
an increase of temperature then the above results might 
explained quite differently. Cart Heri nc 

Philadelphia, Pa. 
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Reminiscences of Robert Wilhelm Bunsen. 


By 


Che centenary of Bunsen’s birth has given me as an old pupil 
f the the of 
niscences Of my student days at 


Dr. HaANs GoLpscHMIDT 


great savant, idea writing down some remi- 
Heidelbe rg 

Of the many who have taught me in school, at home and at 
the University, Bunsen is the one teacher who impressed me 
most deeply as being truly a teacher by nature 

\ll who worked in Bunsen’s laboratory had every possible 
opportunity of learning every detail of the science of chemistry 
from the great master, not only theoretically, but also from 
nt of 


Of course, Bunsen only devoted himself in this way to the 


the purely practical, manual poi view 


regular and diligent worker in his laboratory. He was always 
ready, however, to help the occasional student, and was never 
otherwise than friendly to the less diligent: but the student 
work at 


Bunset 


who did not 
feel that 
worked hard 


the laboratory regularly, could not but 


preferred to give his time to those who 


He put himself at the disposal of the latter out of working 
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experiment, the fold of the hand made by closing the little 


finger over the palm, formed the provision store for the mix- 
ture, used in various ways during the analysis. The thumb and 
the first and second fingers of the left hand remained free for 
use, in spite of the closed little finger. 

These researches, which were carried out in the flame of 
the Bunsen burner, took the place of and were an improvement 
on the so-called blowpipe analysis, which Bunsen did not like 
It was his capacity for obtaining the most striking reactions 
the that marked 
was of the greatest value didactically 


with smallest means, Bunsen’s teaching and 

Those who wished to take their degree were not allowed by 
Bunsen to work out a doctor-thesis, the viva voce examination 
was enough for him. His point of view was that the young 


student was not in a position to do independent work, and 
that, therefore, the doctor-thesis could only be due to the in 
itiative of the teacher; he, therefore, thought it better for the 
student, as long as he remained at the university, to deepen 
all the 


parts of the science placed before him, without trying to break 


and widen his knowledge thoroughly in fundamental 


out new ground himself 


\s an examiner, Bunsen was particularly thoughtful and 





hours as well; indeed, I always had the feeling that Bunsen 
liked to be “bothered” by those stu 
dents who were in earnest in their 
work. Strange as it seems, the con- 
stantly repeated monotonous teaching 
never seemed to be a torture to him 
I am speaking too of a time when 
Bunsen was fully 75 years old. I was, 


therefore, among the last of his pupils 
Bunsen attached special importance 


to his 


pupils being thoroughly con 
versant with qualitative analysis; he 
only allowed experiments in quantita 


tive analysis when he knew that the 
student was complete master of the 
former 

\s in other laboratories, so in Bun 


sen's, certain numbered mixtures were 


given out to be analyzed He had 
the results put down in a small note 
k which he always carried about 








kind. Every one who had listened to 
his lectures attentively and worked 
through them thoroughly, was certain 


to get a good place in the examination 


In my examination, he questioned m« 
specially on his iodine titration, which 


he had gone into with me in the labor 


atory with special care so that he could 
not but be certain that I had it all at 
ny tinger-ends 

I may be allowed here to repeat a 


remark made by Geh. Rat Kopp and 
which was current among the students 


in those days—si non é vero é bene 
trovato—“Whoever passes his exami 
nation in Heidelberg with rite (the 
lowest class), has it written down in 
pen and ink that he is an ass.” Little 
Geh. Rat Kopp, who is best known 
through his great work on the “His 


tory of Chemistry,” was the faithful 
companion in walks, and above all on 
journeys, of the physically much big 


ger Bunsen 


z 


“Perem~., 


Bunsen was pleased if any of his 








him. I shall never forget his delight 
ful remark, when I asked him to tell 
if the results of the qualitative 
inalysis which I put before him wer . 
rrect. I named the three or four he 
elements which I had found, and the 
gentleman gave me a glance full of meaning and said 
don’t want to know what you have found, please tell me 
what you have not found.” He then went through the different 
groups of elements with me and made me describe exactly the 
process of analysis. I had to explain in each case how the 


tions had taken place, and had furthermore to write down 


respective chemical equations and put down separately 

t I had seen, and what I had not seen. [Irom this it can 

een how seriously the great savant dealt even with be 
ginners 

insen was never tired of showing his students even the 


llest secrets of the science; how a cracked test-tube can be 
e fit for use again by the blast lamp, how glass filaments 
drawn, how a filter is correctly placed in the funnel, and 
another useful piece of knowledge. 
he tests known under the name of “Bunsen 
were of very special interest. Even at 
ar and in spite of a somewhat trembling hand, Bunsen could 
cary out these fine microscopical chemical operations with a 
and a perfection that excited wonder. 
ie palm of the left hand of the experimenter played an 
im ortant part in this. Bunsen used it in this way: he rubbed 
ingredients into it with the help of a penknife; during the 


flame-reac 


his advanced 





the examination, 
continued to work under him on subjects of inorganic chem 


istry, which he had worked at himself. 


pupils, even after 

I myself, for instance, 
seized the opportunity of working at the production of calcium 
and strontium from molten chlorides, by means of electric 
current. 

In those days this was a hard piece of work, as it had to 
be carried out with a Bunsen battery, and the only electrical 
measuring instrument was a tangent galvanometer. Not only 
was it hard, but particularly hot work, and very troublesome, 
because the chloride had to be melted on an open charcoal fire 

In spite of the heat of summer, Bunsen insisted on watch 
ing the experiment for hours, even long after the closing of 
the laboratory. He even considered it necessary to be pres 
ent at the separating of the crucibles, in order to see and con 
trol the results. 

He then went carefully through the theoretical calculations 
with me and took care too that the small reguli of calcium 
and strontium (which I still possess) should be fused in 
petroleum free from water, which he gave me himself out of 
an old store. He showed me also the process of fusing in the 
small tubes. 

On these occasions the old gentleman sometimes became very 


talkative and would converse on matters that lay far outside 
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He liked to talk about his journeys. 
A visit to the island of Majorca had left particularly pleasant 
memories behind.’ 


the realms of chemistry. 


Another time he told me stories of his teaching days at 
Gottingen, even then fifty years back. Among other things, he 
told me of a friend who, in consequence of a bet, had de- 
These 
old memories seem to have struck particularly deep root in 


ciphered an Assyrian inscription within three weeks. 


him. 

Of greatest interest to me was a remark Bunsen once made, 
when he was discoursing on the advanced technical knowledge 
of the Egyptians: he said he had been shown small ancient 
copper bowls from the old wonderland of the pyramids, which 
by their form had suggested to him the idea that they must 


have been 


precipitated with the help of the electric current 
This bold suggestion from a man of very sober thought is very 
striking 

I remember a particularly interesting occurrence when Bun- 
sen allowed me to make some spectral-analytical experiments, 
such as were often made in his laboratory by the students. The 
experiment consisted chiefly in this, that the student, who had 


at his disposal a considerable number of pure substances in 


small glasses, attached a little of one substance to a platinum 
wire by dipping it into that substance, and then introduced it 
into the Bunsen flame, observing the rays or lines in the spec- 
troscope and putting them down on a graduated scale 


} 


The sodium line served as basis hi 


nis 


Bunsen would point t 
one out with a cigar he held in the flame. As is well known, 
he was a smoker of strong Havanas. He never failed to point 
ut that in every Havana you could see clearly also the red 
lithium line. If, by chance, a student himself had a cigar which 
showed no lithium reaction, Bunsen can scarcely ever have 
missed the opportunity of making a little joke, by pointing out 
hat the student’s cigar was no “Havana.” 

Among the elements I had to analyze were small quantities 
of the salts of caesium and rubidium discovered by Bunsen 

When Bunsen saw the lines I had put down for caesium, 
he shook his head doubtfully and expressed his opinion that it 
was impossible for me to see the two lines in the violet. The 
test was repeated over and over again, but I always put the 
lines exactly in the same place. 

I never saw the old gentleman so excited and interested 
as on that occasion. He thought I must have made a mistake, 
for both the lines observed by me belonged to rubidium. The 
caesium given me to work with had not been perfectly pure, 
it contained traces of rubidium 

I could see these rubidium lines clearly, a fact that led Bun- 
sen to declare that my eyes were exceptionally sensitive to vio- 
let rays, and he added: “Had I had your eyes, the separation 
and above all the discovery of rubidium would have been ren- 


dered much easier to me.”” 


1a} 


He then invited me to go with him to his private laboratory 


He had there larger quantities of salts coming from the Diirk- 


heim mother liquors which contained only infinitesimal por- 
tions of rubidium and caesium 
He wanted to try if I could see the lines in this extreme 


dilution, though he scarcely thought it possible And, as a 
matter of fact, it was impossible to recognize the salts in the 
substance handed to me by Bunsen. He made certain once 
more, however, that there was no mistake on my part in what 
I had seen and put down before in my earlier tests 

The last work Bunsen gave me was purely preparative and 
related to the preparation of cadmium borotungstate. The 
solution of this salt with its very high specific gravity was to 
be used for the separation of minerals. 

As a rule, Bunsen was to be met among his students in the 

‘He had gone there with the zoologist, Dr. H. A. Pagenstecher, pro- 
fessor at the University of Heidelberg. The latter has given a clear and 
charming account of this journey in a small book, which is still worth 
reading, “The Island of Majorca: Sketches of a Journey,” by Dr. H. A 
Pacenstec! (Leipzig: W. Engelmann, 1867). 


*7Cp. on a fifth element beloneing to the alkali group. By Bunsen. 
Berichte der Akad. der Wissenschaften z. Berlin, 1861, L 27.3/5. 
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laboratory for some hours both in the morning and in the af- 
ternoon. During the summer months, he was often even be- 
fore his first lecture at the disposal of those who wished to 
learn from him his gas-analytical methods. 

Besides this, he gave a daily lecture on experimental inor- 
ganic chemistry, a lecture which was probably unique. In one 
semester he gave a complete survey of inorganic chemistry 
and what he demonstrated and expounded was from beginning 
to end his own work, his own experience, his own research 

Bunsen attached the greatest importance to the illustration 
of his lectures by means of experiments. I cannot remember 
the failure of a single one. They too were carried out with 
the simplest means. For instance, Bunsen showed the working 
of the geysers with a simple apparatus, and prepared before 
his hearers electrolytically metallic lithium in a porcelain bow! 

One experiment was especially effective: oxy-hydrogen gas 
was introduced into a small china bowl full of soap and 
water. Soap bubbles filled with this gas formed at once on 
the surface. If a light were applied to them, they exploded 
and the bow! broke in pieces. Bunsen then repeated the experi- 
ment by forming the soap bubbles filled with the gas on the 
palm of his hand. The explosion was quite as loud, but the 
hand remained absolutely unhurt, because it formed an elastic 
foundation, not a hard one like the bow! placed on the lecture 
table. 

After such experiments, the students’ applause was particu- 
larly stormy, it expressed itself in noisy stamping. Clapping 
of hands was proscribed. These student ovations were also 
given to Bunsen when he entered and when he left the lecture 
room, and he always thanked with a friendly glance and a 
scarcely perceptible nod. 

3unsen’s manner of lecturing may be described as classic, in 
the best sense of the word 
livery clear, his voice even in advanced age sonorous and fairly 
strong. He despised every kind of hollow figure of speech or 
In this respect one could find no greater 


His sentences were short, his de 


brilliant comparison. 
contrast to him than the orator and philosopher Kuno Fischer 
who was lecturing at the Ruperta-Carola, the Heidelberg uni 
versity, at the same time as Bunsen 

Bunsen’s favorite study was neither chemistry nor physics 
it was geology. In his lectures he often referred to this branch 
of science 

But Bunsen was also in possession of more than ordinary 
knowledge in zoology, botany and above all, in medicine,’ s 
that it is not too much to maintain that he belongs to the met 
of his age who could claim the greatest general scientific cul 
ture. 

Bunsen was of a meditative nature with an indubitably highly 
developed inner life. And this explains his dislike to ostenta 
tious display, his wish not to appear in public or be disturbed 
by social duties more than was unavoidable. He was pet 
fectly natural in his whole manner of being and acting. H 
was 30 thoroughly absorbed by his work, so taken up by 
that he felt no desire for things that seemed to him paltry 

With him, one always had the feeling that he placed t! 
problem itself above everything and all that was personal a 
far out of sight as possible. That was why in his lectures, on 
“T have found” or “I have di 
“one.” 


never heard the expression: 
covered.” He always spoke with the 
Whether he spoke of the Bunsen burner, of the Bunsen b 
tery, of the Bunsen valve, or of the spectral analysis-inventio! 
that bore his name already while he was yet living—he nev 
put himself forward, never mentioned his own name. 


impersonal 


Bunsen was a great, even enthusiastic lover of the beaut 
of nature; he preferred wandering about on foot, so that 
might gain strength in the fresh open air. Heidelberg, w:' 
its wooded surroundings, had become very dear to him. Th« 
is no doubt that he was deeply attached to his German Fath¢ 


*I may point out here that Bunsen owed his invention of the we 
known contrivance the “Runsen valve” to his medical knowledge of t 
flaps or valves in the veins. 
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land, through which he had wandered much in earlier years, 
but he was free from any onesided overweening appreciation 
of German intellectual efforts. His views and opinions were 
not limited by a narrow circle. Our planet did not suffice for 
his chemical and physical research, the eye of this gifted 
searcher pierced to the furthest worlds. 

Much has been said about Bunsen’s great modesty. Since 
Goethe declared that “only rascals are modest” this quality re- 
quires a certain reservation, when it is attributed to a great 
man. And this is specially called for in the case of our savant. 
He was an exceptionally high-minded man, most courteously 
kind in intercourse with others. That was noticeable even in 
small things. For instance, when a student entered his private 
laboratory with him, he would never go in first, but obliged 
the student to do so. If any one met the old gentleman out 
for a walk, he had to be careful to be in time in bowing first, 
for Bunsen never waited till he was saluted, but would take 
off his hat a long way off to the student whose face he rec- 
ognized. 

But together with this well-bred politeness, this simplicity 
in ordinary intercourse, there was in him a great, one may con- 
fidentially say, a too great consciousness of his merits. For 
Bunsen believed in, and set a value almost exclusively in, what 
he himself had seen, investigated, and discovered. Others’ 
work he considered doubtful as a matter of course, very often 
ignored it and even treated with scorn many an investigator 
who did not deserve such treatment. He expressed this scorn, 
of course, only in incidental remarks and conversations, for 
he never wrote a controversial paper. In this depreciation of 
others’ work and the careful avoidance of printed replies, he 
resembled the great Linnaeus, who, however, unlike Bunsen, 
took special delight in being himself in the foreground. 

\s an example, I may quote Bunsen’s drastic remark—re- 
peated to me by his late assistant Pagel, who was many years 
with him—on the periodical system of Mendelejeff, who was 
in Heidelberg from 1859 to 1860: “If a clever mathematician 
takes the Stock Exchange column of a newspaper, he also can 
discover fixed series of values that have no connection with 
one another.” Bunsen never mentioned Mendelejeft’s system 
in his lectures 

[he great investigator also stood aloof from the then mod- 
ern views on atoms and their groupings. His friend Koop 
tried to enlighten him in an exceedingly clever and witty pub- 
lication “From the world of molecules,”* which first appeared 
anonymously. This little book can be warmly recommended 
to every chemist who has a sense of humor, as far as that can 
enter into purely scientific questions. Often a very pertinent 
doubt on the part of the author pierces through the explana- 
1s, and this must have made the small work still more sav- 
ry to the doubter Bunsen. 

\s Bunsen lectured substantially only on what he had him- 

f investigated, so in his laboratory he only allowed work 

subjects he suggested himself, and on which he had worked 

self. As soon as a laboratory student chose a subject on 
own account, the master’s interest ceased. This peculiarity 
ls its explanation in his conscientiousness as a teacher; he 
hed to demonstrate and teach in his laboratory only what 
was thoroughly acquainted with himself 
here were already a great number of Bunsen anecdotes 
rent during his lifetime. Many of them were meant to 
ve the helplessness of the savant in things which were likely 
be unfamiliar to him, especially as a bachelor, or which 
ved his awkwardness in society in general. The absent- 
ledness attributed to every German savant played its part 
in these anecdotes. If we were to trust these traditions, 
n only in their general tendency, our mental picture of the 
at man would be a gross caricature. Bunsen was a thorough 
of the world, who had traveled a great deal and had as- 
ated with men of every condition, high and low. He 
knew perfectly well how to behave correctly and befittingly 
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is der Molekularwelt, published by Winter in Heidelberg. 
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in every situation in life. On the other hand, the great savant 
possessed a delicate sense of humor and a great taste for 
irony, both of which he often turned against himself; he liked 
to be ironical about himself. Probably those often foolish 
Bunsen stories owe their origin to this peculiarity of his, his 
joke having been misunderstood. 

The domain of chemistry, especially of inorganic chemistry, 
that Bunsen was master of, was extraordinarily wide, for he 
possessed it in all its smallest details, whether it were a prob- 
lem of the separation of rare earths, of the group of platinum 
metals, of the most difficult gas analyses, or of smelting 
processes of every kind. The work he did, as pioneer, in al- 
most every department that he touched upon, was so compre- 
hensive and always so thorough, that he did not seem able to 
find the time to make himself sufficiently acquainted with the 
realms of investigation of his contemporaneous colleagues. 
Thus he had not many collaborators; the best known are 
Kirchhoff and Roscoe. 

To us, who look back, he stands out in solitary grandeur, 
far above others. His weakness, in ignoring the work and suc- 
cess of others, became finally a source of strength. His im- 
movable trust in his own creative power absorbed him so ex- 
clusively, that he gave the world a great deal of new and 
most valuable knowledge, a fruitful and priceless possession 
for all time. 

Essen-Ruhr, Germany. 


Proposed Treatment of Sulphide Ores with Nitric 
Acid, or So-Called Rankin Process. 


Editorial Correspondence. 

The difficulties attending the economic treatment of ores con- 
taining the sulphide minerals of several metals have resulted in 
classifying such ores as refractory. This term is generally taken 
to mean that these ores do not yield readily to known methods 
of treatment, and consequently the newer developments in 
metallurgy are heralded as means of successfully treating re- 
fractory ores. 

The proposal to treat mixed sulphide ores with nitric acid is 
an endeavor to solve this problem in an economical way. The 
recovery of the nitric acid is a vital feature of the process. In 
its present state of development it represents the original idea 
of Mr. H. D. Rankin as modified and improved by his co- 
workers. 

In the following description of the process reference will be 
had to the treatment of an ore containing some form of the 
sulphides of iron, copper, lead and zinc, with accompanying 
gold and silver, either native or combined. The statements 
given represent the claims for the process as outlined to the 
writer by Mr. E. H. Westling, metallurgist for the company 
controlling the process. Experimental work has been done at 
Pittsburgh, Pa., and Lake City, Colo., and it is announced 
by the company that a commercial plant is to be built and op- 
erated immediately at Chloride, Ariz. 

With the exception of gold, the products of the process are 
not metals ready for refining, but salts of the metals equiva- 
lent to high-grade ores suitable for reduction by present 
processes of smelting. In some instances the precipitated salts 
may find commercial use as such, as in the case of iron and 
copper, but for the most part they must be reduced to metals. 
Briefly, the primary products of the process are: Gold in the 
form of amalgam, silver as silver chloride, iron as hydroxide, 
copper as basic carbonate, zinc as hydroxide and lead as sul- 
phate. Thus the process is designed to effect a chemical sep- 
aration and concentration of the valuable constituents of an 
ore in a more economical manner than might be done in other 
ways. 

A number of objections and queries will at once arise in 
the mind of the investigator as to the feasibility of the process. 
The complete precipitation and washing of salts in large quan- 
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tities; the economical regeneration and recov ery of nitric acid; 
the completeness of the various reactions; the operation of a 
process with a gas under pressure; the economical operation 
of a process combining many separate operations; and the re- 
covery of unfinished products which must stand further cost of 
reduction and refining—all these are points which call for 
proof by commercial operation on a large scale. The sponsors 
of the process, however, feel sufficiently assured on these points 
and claim that the method can be operated profitably 


Description of Plant. 


Che process naturally divides itself into three parts: The de- 
composition of the ore, recovery of the metallic salts and re- 
covery of the nitric acid 

The decomposition of the ore is effected in a digester of 
cast iron lined with an acid-resisting mixture This piece of 
apparatus is egg-shaped and supported in a vertical position 
Within is an air lift agitator made of aluminium, connected by 
aluminium pipe with an air compressor outside Che propor 
tional dimensions of air lift and digester are about the same as 
in a Pachuca tank. Above the digester, and tightly connected 
with it, is the ore bin, which can be tightly sealed. In the con- 
nection between digester and bin is a revolving cup feeder. In 
a suitable position above the digester is a receptacle for nitric 
acid 

The recovery of the metallic salts is accomplished in a 
series of precipitating and settling tanks. with such filtering 
and washing apparatus as may be needed. Ordinary amal- 
gamating devices are provided for gold recovery, and a con- 
centrating table is used for the separation of lead sulphate from 
the gangtufe 

The acid recovery system consists of a series of condensers 
and water towers. Aluminium pipe is used in all connections 
and cooling coils, and the tanks and towers are protected with 
acid-resisting mixtures wherever exposed to the acid gases 
The water towers are constructed of paraffined redwood or 
cypress and filled with clean quartz. The first of the three 
towers is half full of water and the others are two-thirds full 
At suitable places in the aluminium pipe are two indicators to 
These indi 
cators are glass sleeves surrounding openings in the pipe, and 


show the condition of the gases at those points 


the first is placed ahead of the first water tower and the second 
beyond the last tower. 


Treatment of Ore. 

Although the treatment of ore and recovery of acid are 
simultaneous operations, they will be described separately for 
the sake of clearness 

The process is worked intermittently on successive charges 
of ore and acid. Six tons of ore per charge is a convenient 
unit of capacity, and the time of treatment of each charge is 
between two and three hours 

The ore should be ground to about 30-mesh size, and con- 
tain at least 2.5 per cent to 3 per cent sulphur. If the sulphur 
content is below that figure the ore should be concentrated 
before treatment. At least 5 per cent sulphur has been found 
necessary if the reaction is to proceed without the application 
of heat. With 5 per cent or more sulphur the reaction with 
nitric acid generates sufficient heat for complete decomposition 
of the ore, but with less than § per cent it is necessary to heat 
the mixture. This is usually done by agitating with live steam 
instead of air for five or ten minutes at the beginning and end 
of the treatment 

The acid is run into the digester in quantity proportional to 
the amount of sulphur in the ore. It is claimed, however, that, 
if pyrite is present in considerable quantity, 5 per cent less than 
the theoretical amount of acid can be used, as the ferric salts 
act as catalyzers in oxidizing the sulphides to sulphates. It is 
customary to use acid of 1.15 to 1.42 sp. gr. The recovered 
acid has a sp. gr. of 1.25 to 1.35 and is used at that strength 

With the necessary charges of ore and acid in the sealed 
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ore bin and digester respectively, the feeder is started which 
slowly delivers the ore in small quantities into the acid. At 
the same time the air agitator is started and the feeding and 
agitation continue until the sulphide minerals have been con 
verted into sulphates, all of which are soluble excepting that 
of lead 


the ore contains lime, or to prevent the formation of basic iron 


Some sulphuric acid may be used with the nitric if 
sulphate. It is claimed that the conversion of sulphides to 
sulphates is practically complete, only about 2 per cent of the 
nitric acid remaining as nitrates of the metals. The following 
equation is typical of the reaction on which the process 1s 
based 

3PbS + 8HNO; 


Throughout the treatment of a charge of ore the digester 


3PbSO, + 8NO + 4H1,0 


and acid recovery system are under about 25 to 30 lb. pressure 
When the reaction is completed the digested mass is drawn 
into a tank where the solution is separated from the gangu 
by filtration or decantation. The residue is washed and passed 
over an amalgamated plate and Pierce amalgamator for the 
recovery of the gold. The lead sulphate is then separated from 
the gangue by concentration on a Wilfley table, the sulphate 
flowing off as a slime and collecting in settling launders. Natu 
rally it will be contaminated with the fine gangue formed in 
crushing the ore, but it forms a high grade lead product for 
smelting 

The metals in solution are precipitated successively im a 
system of tanks, and the precipitated salts are washed and 
dried. Silver first is precipitated with salt, giving silver chl 
ride which must be reduced to metallic silver. Iron next is prt 
cipitated with pulverized limestone (30-mesh) giving a fine 
granular precipitate of ferric hydroxide which settles rapidly 
This precipitation is carried out at a temperature of 55 deg. C 
which is about the normal temperature of the solution at this 
stage of the process. 

\ remarkable claim is made in connection with the precip 
tation of iron and the subsequent precipitation of copper 
Ground limestone is used as the precipitant in each case, but 
the temperature is 20 deg. C. higher for copper than for iron 
It is claimed that at 55 deg. C. limestone will precipitate iron 
without copper, and that upon raising the temperature of the 
the same precipitant will throw down 
Wherefore, after the pre 


solution to 75 deg. C 
copper as basic copper carbonate 
cipitation and separation of iron the solution is heated by 
passing live steam through it until a temperature of 75 deg 
C. is obtained, when copper is precipitated 

The iron precipitate has no value unless circumstances should 
warrant its use as a paint pigment. A market might be found 
for the copper precipitate as such, but in all probability if any 
considerable quantity were produced it would have to be re 
duced to copper. 

With iron and copper removed the zine is precipitated with 
milk of lime, giving zinc hydroxide which is to be calcined 
and smelted. The zinc precipitate will be free from iron but 
may contain some manganese. It would seem that, inasmuc! 
as lime in some form is the precipitant for iron, copper and 
zinc sulphates, certain amounts of calcium sulphate must con 
taminate the precipitates. Calcium sulphate is soluble at or 
dinary temperatures in about 500 parts of water, the solubility 
increasing slightly until a temperature of 100 deg. C. is reached 
when it decreases rapidly. Hence the salt will precipitate un 
less enormous volumes of solution are used. 

The precipitating tanks for these operations are fitted wit! 
pipes for air agitation, bronze pipe being used in all precipita 
tions where copper is still in solution. The entire precipitatior 
system is preferably arranged in duplicate to facilitate cleanin 
up. 

Nitric Acid Recovery. 

The principle upon which the recovery of nitric acid is base 

is shown in the following cycle of reactions. As shown before 


the treatment of a sulphide with nitric acid gives nitric oxid 
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as one of the products. Nitric oxide and oxygen unite to form 
nitrogen peroxide, which is soluble in water at ordinary tem- 
peratures, forming nitric acid and nitric oxide. The latter then 
combines with more oxygen and the cycle is repeated. 
3CuS + 8HNO;s = 3CuSO, + 8NO + 4H.,0O 
NO+O0O=>N0O; 
3NO; + H.0 = 2HNO; + NO 
[he oxygen necessary for the reaction is supplied by the air 
used in agitating the charge of ore and acid. The nitric oxide 
and oxygen are constantly being forced out of the digester 
through the acid recovery system, the oxygen being supplied 
in sufficient quantity so that the gases escaping into the air at 
the end of the system will show an excess of at least 2 per 
cent O. It is claimed that 95 per cent of the acid used is 
recovered 
The gases first enter a large narrow cylinder having about 
two-thirds the volume of the digester. The function of this 
so-called mixer is to allow time for thorough mixing of the 
gases and formation of nitrogen peroxide. Some nitric acid is 
formed here by reason of the fact that when the reaction in 
the digester is well under way steam will issue with the other 
gases, giving the right conditions for the formation of some 
nitric acid. It is claimed that about 10 per cent of the acid 
is recovered here 
The gases are next cooled in an aluminium condenser or 
cooling coil, where another 10 per cent recovery is made. Fol- 
lowing the cooler is the first water tower, through which the 


gases bubble and where the greatest part of the recovery is 


nade, amounting to 60 per cent 


Between the cooler and first 
tower is placed an indicator, where the gases should show red- 
Following the first tower is another 
Finally, 
the second and third towers make about 12 per cent recovery. 


dish brown in color 
cooler where about 3 per cent of the recovery is made 
The acid drawn from the mixer and coolers is 1.25 to 1.35 sp. 
gr., while that in the towers gradually builds up to 1.35 to 1.40 
gr. before it is drawn for us« The first tower builds up in 
strength most rapidly and when its contents are withdrawn 
they are replaced by those of the second tower, and so on. 
The gases issuing from the last water tower pass through a 
second indicator, where they should appear colorless if the sys- 
tem has been working properly 
The cost of chemical treatment is determined by the quan- 
tity of sulphur in the ore. The acid loss is claimed to be only 
S per cent, and the precipitants used are inexpensive. In ad 
dition there will be the usual cost for preparation of the ore, 
imping and agitating solutions, filtering, drying and market 
ng the products 
The results of the first attempt to operate the process on 
commercial scale will be awaited with interest 
Fiber Testing Plant for Paper Manufacture.—Construc 
is under way on the paper machine house to form a part 
the new laboratory of Arthur D. Little, Inc., engineers and 
emists, Boston, Mass. This miniature paper mill will be L 
ped, consisting of two rooms measuring approximately 25x35 
25x52 Jeing located in the park system of Boston its ex- 
rior will be made especially attractive with brick and stucco 
ills and tiled roof. Although the entire equipment will be a 
niature with a capacity of only 5 to 10 per cent of that of an 
linary machine, each piece of apparatus will be perfect in it 
'f. The combination cylinder and Fourdrinier machine which 
being made by the Pusey & Jones Company, Wilmington, 
laware, will be constructed along the same lines as the ma- 
es made by this company for the Forestry Service and the 
reau of Standards, but will differ somewhat in the method of 
riving as well as in the number of calendar rolls and suction 
xes. Its length over all will be about 44 feet. The baiance 
the equipment will include two 50-lb. beaters with washers, 
Ip washer, Jordan, soda, sulphite and rotary digesters, steam 
erating plant, bleach dissolving system, vacuum pump, stuff 
ests and pumps 
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The Gronwall Steel Refining Furnace. 


By Tuomas Duncan RoseRTSON. 

The development of the electric furnace for iron and steel 
manufacture is comparable in its rapidity to that of the auto- 
mobile or the aeroplane. In 1904 there were only four electric 
furnaces in Europe, while to-day there are over one hundred 
working in different parts of the world, some reducing iron 
ores, the majority, however, being used to melt or refine the 
products of older metallurgical processes and produce the 
material generally known as electric steel. 

It is only natural that many types of electric furnaces have 
been proposed from time to time; some have existed on paper, 
some in the experimental stage and others have made iron and 
steel on a commercial scale. The latter class is generally sub- 
divided into induction furnaces and arc furnaces. The former, 
it would appear, are on the decline, although they are fairly 
efficient melting machines when of small size, yet it is found 
to be very difficult to accomplish with them any appreciable 
refining. On the other hand, in the arc furnace cold materials 
are easily melted and the fluid charge can be refined to a de- 
gree of purity unequalled by any known process used in the 
iron and steel industry 

At the present time several types of are furnaces have 


proved themselves capable of making good steel economically. 




















FIG. I VIEW OF GRONWALL STEEL FURNACE, 


One of the latest types to be introduced—and one that pos- 
sesses several distinct advantages over others—is the Groénwall 
furnace. This is the invention of three Swedish engineers— 
Messrs. Assar Grénwall, Axel Linblad and Otto Stalhane, of 
the Aktiebolaget Elektrometall of Ludvika, Sweden. 

Having originally worked with various types of induction 
furnaces without great success, they decided to design an arc 
furnace which would embody the mechanical and electrical 
advantages of existing types, at the same time eliminating their 
weak points. 

The invention consists in the method of supplying electric 
energy to the furnace, the form used being two-phase alter- 
nating current 

Furnace Construction. 


As will be seen from the illustration (Fig. 1) the furnace 
has two carbon electrodes passing through the roof. These 
electrodes carry the two phases, the current arcing across 
from them to the charge, passing through this, and then 
through the basic lining to the neutral return, which is a 
carbon block fixed in the bottom of the furnace. 

The iron tank of the furnace is lined with magnesite brick, 
and inside this lining the hearth of dolomite or magnesite is 
rammed. (See Figs. 2 and 3.) 

The carbon block forming the lower terminal is set in a 
casting bolted to the furnace bottom, and good electrical con- 
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tact is secured by a special mixture which is used as cement 
The top of 
work so 


this bottom electrode comes level with the brick- 
that it does not project into or in any way weaken 
lining The hearth of the broken 
being similar to that of an ordinary basic 


the basic furnace is not 


by any projections, 
open-hearth furnace, repairing after each charge being effected 
in the same manner 


The roof consists of a channel iron framework holding 


silica bricks, and is detachable, so that when the bricks are 


worn thin it can be taken off and replaced by a new one, this 
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operation of changing only requiring about twenty minutes. 
There is a working door at each end of the furnace and 
At the back of the furnace 
are the cranes for raising and lowering the electrodes. This 
is the only method of regulating the current and the electrode 
cranes can be operated either by hand or by automatic regu- 
lators 

The holders 
the roof offer three distinct advantages over the usual types 
employ ed: 


another one at the tapping spout. 


electrode for the electrodes passing through 


1. The electrode holder at the same time grips the electrode 
and makes electrical contact. 

2. The construction is simple and efficient; the holder con- 
sists of strong iron castings and T irons, a construction which 
will stand the rough usage to which it is exposed, and at the 
same time does away with complicated parts, such as springs, 
steel bands, etc., which are liable to get out of order. 

3. The improvement is introduced of making the electrical 
contact low down on the electrode, thereby reducing to a 
minimum the loss of energy due to the resistance of the 
electrode. 

The furnace is mounted on curved rails and is tilted by hand 
wheel gearing or by hydraulic cylinders. These rails rest on 
channel irons supported by strong foundations. The furnace 
construction, although simple, is cheap, strong and efficient 


Electrical Equipment. 
The high-tension supply, if three-phase, is transformed by 


single-phase oil-insulated trans- 
formers, with Scott’s connections to the tension suitable for 
the furnace, viz., 65 volts. Tappings are, however, provided 
on the primary side of the transformers for obtaining 50, 60, 
70 or 80 volts 

The switch gear consists of an automatic oil switch, with 
cut-outs for overload, in circuit with the high-tension mains. 
On the low-tension side there is an ammeter on each phase 
In addition a voltmeter with a 
three-way switch shows the voltage of each phase, and also 


means of two self-cooling 


and one on the neutral return. 
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that between phases. The power consumed is measured by a 
watt-hour meter. 

The current is from the 
electrode holders by means of flexible bare copper cables, 


conveyed transformers to the 
and from the bottom casting to the transformers by similar 
cables. 

Advantages of the Two-Phase System. 

Practically all power supplies are either two- or three-phase 
high-tension It is, therefore, a great advantage of 
this system that such current can be used direct by means of 
static transformers without the intervention of costly running 
plant. 

Where the supply is 
coupled directly to the mains through two single-phase static 
giving suitable voltage in the 
case of a three-phase supply, as mentioned above, the current 
is transformed into two-phase by means of Scott’s system of 
In this manner a great saving in 
a high economy in working are guined as compared with the 
rotary 


current. 


available two-phase the furnace is 


transformers, furnace. In the 


connections. first cost and 


transformers motor-generators) re 
quired for 
current 


(converters or 


converting three-phase current into single-phase 
In the Grénwall furnace each phase is connected to one of 


the top electrodes. Each arc is, therefore, formed independ- 
ently of the other, so that if one arc is broken the other re- 
mains, while in furnaces with aics in series the breaking of 
also breaks those The Groénwall 
ensures steadier running. Assuming the furnace to take 500 


kw, i. e., 


one arc remaining. system 
250 kw per phase, if one arc breaks only about 250 
kw are immediately switched of the mains, whereas with the 
would be cut off, causing 
a much bigger fluctuation in the power supply. This 
is so marked that in Sheffield, England, where one of these 
furnaces is installed, the authorities at the municipal power 


arcs in series the whole 500 kw 


feature 



































FIG. 3-——-SECTION OF GRONWALL STEEL FURNACE, 


station permit the furnace to be started on a cold charge 
during their peak load. 

In all arc furnaces the arc is, of course, the heat generator. 
During the melting stage the current passes from the elec- 
trodes to the charge, and as small pieces of this melt from 
under the electrodes from time to time the arcs are being 
continually made and broken. With a single-phase furnace 
with the arcs in series, this means a continual switching on 
and off of the entire current, with consequent disturbance of 
the supply system, loss of time in melting and loss of heat 
in the furnace by reason of the discontinuity of the supply 
of energy. 
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Apart from electrical considerations, it has been found that 
this two-phase system has decided metallurgical advantages. 

The passage of the current through the basic lining uses 
very little energy, but it raises the temperature of the bottom 
sufficiently to prevent any metal cooling and solidifying in 
the bottom of the bath. The lining is not damaged in any 
way by the passage of the current, and experience has proved 
that there is no appreciable increase of wear and tear on the 
bottom. 

The arrangement of two arcs in parallel with a neutral 
return through the bottom produces a vertical as well as a 


horizontal circulation of the metal in the bath. This facilitates 
chemical reactions by bringing all parts of the charge suc- 
cessively into intimate contact with the refining slag 

Due to this circulation, heat is taken away from the very 
hot region below the electrodes, so that the reflection of heat 
from this part on to the roof is much less than with single 
or three-phase surface heating, the result being to prolong 
the life of the roof 
if silica brick, so that when unduly 


The roof of these arc furnaces is made 
overheated pieces of silica 
drop down into the basic slag the equilibrium of the reactions 
would be upset The longer the roof can be made to last 
the greater is the reduction in cost and the less silica will 
pass into the slag per charge 

The process of steel-making in the Gronwall furnace is the 
same as that employed in the earlier and better known types 
f furnace. The quality of the resulting steel is so well known 
that it needs no emphasizing. It is generally admitted, how- 
ever, that the absence of oxygen from the steel partly ac- 
ounts for its remarkable properties. The process of deoxida 
tion carried out in the Grénwall furnace is facilitated by the 
irculation of the charge referred to above 

The advantages of the Grénwall furnace may be summarized 
as follows: The utilization of two-phase current from a 
three-phase supply eliminates rotary transformers; an even 
distribution of heat is obtained throughout the charge, and 
at the same time a circulation of the molten metal is set up, 
resulting in improved refining conditions. 

Toronto, Ontario 


The Remelting of Ferromanganese and the Deoxi- 
dation with Molten Ferromanganese. 

In Stahl und Eisen of Aug. 24, 1911, appeared an article by 

]. Bronn and W. ScHEMMANN, of Rombach, Lorraine, giving 


s 


ome valuable information about the use of molten ferro- 
inganese 
In view of articles recently published about this subject 
Tr. Rev., 1911, March 16, page 526) the authors deem it 
cessary to give some practical advice. They fear that on 
count of the difficulties and failures experienced in remelting 
ferromanganese at the present time in cupola furnaces, open- 
itths or electric furnaces, steel men may lose confidence 
this process and abandon it, although if properly carried 
it it has very important advantages. 
In 1906 the Rombach steel works began to remelt ferro- 
inganese. The molten metal was poured into the ladle, to- 
ther with the heat from the converter, thus preventing any 
iste of ferromanganese due to smaller pieces remaining in 
slag. Any reduction of phosphorus from the slag back 
to the bath, which hardly could be prevented before, was 
vided. 
Samples analyzed from all the ingots gave not the least 
ferences between the first and the last ingots. This proves 
quick and uniform distribution of ferromanganese in the 
th. 
The casting into ingots proceeded very smoothly and in none 
the 1000 heats with molten ferromanganese any difficulties 
re experienced in casting. Even “dead heats” could be 
ured. 
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It is a surprising fact that heats with such a low manganese 
content as 0.22 per cent to 0.25 per cent could be rolled easily 
and with only a small percentage of “bad ends.” 


This permitted a considerable saving of ferromanganese per 
ton of steel. Further small pieces of ferromanganese, such as 
result from long storage, could now be used without loss, 
while ia former practice a good deal of the smaller pieces were 
always lost with the slag. 

lhese favorable results induced the Rombach Steel Works 
to adopt the process on a larger scale. There were some 
difficulties involved in the problem how to melt the ferro- 


Cupola and open-hearth furnaces could not be 


manganese 
considered, sincé too much of the manganese would be oxidized 
or lost with the slag 

On account of the low boiling point of manganese (1900 
deg. C 
tric arc furnace is also unsuitable. In a test made with a 


against that of iron, 2450 deg. C.) the ordinary elec- 
small electric furnace such an immense smoke of oxide of 
manganese was developed (the manganese evaporating first 
as such, but being at once changed into oxide) that the labor- 
ers were unable to operate the furnace and the trial was 
abandoned after half an hour 

Another difficulty was found in the method of feeding elec- 
trical energy to the furnace. Girod’s bottom electrode did not 
work at all. After many trials in an electric furnace of 300 kw 
to 400 kw it was found that the bottom electrodes were ex 
ceedingly corroded and penetrated by the ferromanganese 
Nearly a dozen different types and sizes of bottom electrodes 
were tried out, but none lasted more than three days. 

Investigation of these steel-bottom electrodes showed a trans- 
formation into a high-percentage and very brittle ferromanga- 
nese. Observations made by Wiist and Felser have also proven 
that iron in contact with highly heated ferromanganese absorbs 
a great amount of carbon and especially of manganese. The 
use of the bottom iron electrodes was therefore discontinued 

Another problem had to be solved in the construction of the 
hearth of the furnace so as to prevent leakage. Since only 
small portions of the bath were taken from the furnace they 
had to be heated to a high temperature in order to prevent 
any freezing during transportation. But this hot and very 
liquid alloy in the furnace penetrates easily into the porous 
lining of the hearth and causes undesirable damage 
troubles were overcome by a special lining. 


These 


Numerous tests were made until a final satisfactory solution 
was found by using low-tension electric currents. In opposi- 
tion to the ordinary arc furnaces with a drop’of 45 volts to 
75 volts between electrode and bath, a “far lower” tension was 
employed. (The exact voltage is not given in the article.) 

The melting process then occurs smoothly without any of 
the troubles mentioned before. For example, the furnace con- 
tained more than 1.5 tons ferromanganese and after six days 
of continuous operation the furnace content showed not the 
slightest increase in percentage of iron or decrease in manga- 
nese. 

With such low-tension current the distance between elec- 
trodes and bath surface could be reduced to a minimum with- 
out increasing unduly the consumption of electrodes (which 
was only I cm, or 0.4 in., per working hour as a weekly aver- 
age). But the consumption of electrodes may be still reduced 
considerably 

It seems that in most cases the saving of manganese, which 
amounts to 35 per cent of the usual consumption of manganese, 
pays several times for the costs for remelting 

The results already obtained make it possible, according to 
the authors, to produce in one heat at reduced cost from 
Thomas iron an excellent quality of steel which may in many 
cases replace the ordinary basic open-hearth steel. 

The Réchling Iron & Steel Works in Véiklingen have also 
introduced this process in their mills. The remelting was un- 
dertaken in a small Roechling-Rodenhauser induction furnace, 
the results being satisfactory. R. J. W. 
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A Simple Method for the Determintion of Methane 
in Producer Gas and Enriched Water Gas. 

By S. H. Worreut 
Che constantly increasing use of producer gas and enriched 
water gas for gas engines suggests the 
b.t.u 
[he analysis is necessary to determine, ofttimes, 


power in necessity 


i daily analysis or a determination with a 


just where the trouble lies in the of making the 


process 


gas. The calorimeter is useful in determining the value of 


the gas when bought on a contract of a rated b.t.u. delivery 

If an analysis is to be made, the simpler the method used 
the better. The following method is in almost daily use in 
rhe 
that put out by the United 
Instead of the graduated burette with 
cock, a burette 


tire length, without a bulb, and having a two-way 


the University of Texas Testing Laboratory apparatus 


used is a modified form of Gas 


Improvement Company 


a bulb and three-way stop calibrated its en 


stop cock 
jacket to maintain a constant temperature 
cock is attached 
loes not have to be removed during the analysis, to a potas- 


Chis 


other bull in 


s used with a water 


One way of the permanently, that 1s, it 


sium hydroxide pipette leaves the other branch open 


to attach the various succession during the 
analysis 
Une cubic 


Then 


amount 


[The method in detail is as follows hundred 


centimeters of the gas at atmospheric pressure are taken 
h constituent is absorbed the 


subtracted 


burette is read, the 


is 


a 
hye 
ol 


sO ained 1s from the reading and this 


previous 
percentage of the under 
subtraction is all the 


this method, the 


once the constituent 


This 


necessa;ry in 


difterence is at 


] 


ration arithmetical cal 


final residue being 


. } ; } hect } 
arbon dioxide is first noved with 


potassium hy 


| 


| contained in the 


droxide solution permanent pipette, then 

the “illuminants” are removed 
back into the KOH 

reading is made 

the oO 

formed are soon 

bulb The 


from ten to 


with bromine solution, 


being run to remove the 


before the 


pipette 
It is then run into the phosphorus 


The 
} 


absorbed pv the 


to remove fumes of phosphorus 


pentoxide thus water in 


the phosphorus time consumed for these three 


onstituents is fifteen minutes \ three-minute 


sand glass will be found to be quite a convenience in this con 
nection. The carbon monoxide is then removed with cuprous 


acid solution This 


that the 


chloride in particular constituent re- 


quires pipette be disconnected from the burette and 
thoroughly shaken for from two to three minutes to produce 


bsorption 


complete a The gas is then transferred to the other 
side of the pipette, a double pipette being used, and shaken for 
another that 
treatment was necessary but always make it as a precaution. 
lhe gas is then run into the KOH bulb again to remove HCl 
fumes, 


three minutes. I have never found the second 


after which it is measured again, of course. It is next 


passed through a palladium oxide tube contained in a beaker 
heated to about 90° C. to 100° C. It is best to 


pass the gas slowly at least three times, renewing the hot water 


of water 


or reheating it as may be It usually takes about 
fifteen minutes to make this absorption. The gas is then 
brought back to room temperature by replacing the hot water 


with tap 


necessary. 


water and recirculating the gas, after which it is 


measured. To regenerate the palladium oxide tube simply 
attach to the filter pump and pull air through it as long as 
may be necessary; I usually let it run for about thirty minutes. 

The gas, having been cooled, is measured and then run into 
the KOH pipette. If this treatment causes loss in volume it 
shows that not all the CO was absorbed by the CuCl solu- 
tion and the percentage of CO is accordingly corrected by 
the diminution in volume here shown. Before the next analy 
made the CuCl is renewed. 
There now remains methane and nitrogen 


sis is solution 
It is customary 


to run a measured amount of oxygen or air with a portion of 
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this residue and explode it in an explosion pipette. In either 


case an involved arithmetical calculation is necessary. One 


never knows how much of this residue is nitrogen and how 
much is methane, hence cannot tell how much air or oxygen 
to add. If too added the dilution 
beyond the point of a successful explosion. If not 


much is result may be a 
enough 
is added the result is equally unsatisfactory. If the correct 
amount is added the result may be too satisfactory. Even if 
the apparatus is not destroyed by a successful explosion, the 
analyst acquires the habit of throwing the switch with one 
hand and dodging behind the other 

If the methane is known to be low as it generally is in pro 
ducer gas and frequently is in enriched water gas, the hydro 
gen must either be left in (and there is no check on the CO 
unabsorbed by CuCl) or a measured quantity of hydrogen has 
to be added. This 
with results equally as 


To obviate all 


involves further arithmetical calculation 


unsatisfactory as above 


this the idea was conceived of burning the 


methane to carbon dioxide and water by through 
red-hot 


chemical journals failed to reveal anything published on the 


passing it 


copper oxide. A fairly thorough search through the 


subject. It was then decided to try it, which was done in the 
following manner. The tip of a hard-glass arsenic tube was 
cut off, thus giving a straight tube shaped as in the following 
illustration: 


- Glase wool - Copper Oxide - Glass wool 


i — 











Asbestos 
fiber 


Asbestos 
fiber 


ARRANGEMENT OF TUBI 


rhe first filled to the constriction with 
glass wool to take up the space and so restrict the volume 


filled 
with 


section is loosely 
then with asbestos hber 
filled 
such is ordinarily used in organic c 
should be 


dust 


The constricted portion is 


rhe central section is then wire oxide of copper 


mbustion analysis. It 
mesh and the fine 
This 
but fills the tube thoroughly 


ground in a mortar to about forty 


screened out with an 8o-mesh or 100-mesh screen. 


illows free passage of the gas 
The outside of the tube is then wrapped around with about 


This 


same time gives 


two layers of copper screen prevents the 


blaze striking directly 


gauze of 


on the glass and at the 


a uniform heating. The gas is then passed slowly through 


this heated copper oxide at least twice. When it cools to room 


temperature it should be measured. Any diminution in volume 


other than that due to the oxygen of the air enclosed in the 


tube when the combustion was begun is due to hydrogen not 
[The gas is then run into the 


The loss 


removed by the palladium oxide 
KOH pipette to absorb the carbon dioxide formed. 


in volume is the methane and is read direct in percentage, 


since one volume of methane on burning gives the same 


volume of carbon dioxide. There is, of course, an error in 
troduced by the fact that the tube contains air and the oxygen 
in this is consumed, thus diminishing the volume by a certain 
amount. This amount can be determined by filling the ap 
paratus with water, allowing the water to drain out and meas 
volume so obtained 


ure the This total volume will hardly 


exceed 1 c.c., and the oxygen content in this cubic centimeter 
is the correction to be applied if desired. 

The copper can be reoxidized by passing air through the 
red-hot tube 
centages of 


This method has been found applicable to per 


methane as high as ten. If found necessary a 


second tube can be used or the same one reoxidized whil 
still hot and the process repeated. 

Testing Laboratory. 

Bureau of Economic Geology and Technology. 

University of Texas, Austin, Tex. 

The Elmore flotation process at Sulitelma Mines pro 
duced in the month of April, 1911, a total of 3924 tons of con 


centrate containing 6.9 per cent copper. 
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Sizing with or Without Screens. 
By Cart F. Dietz AND Dyke V. Keepy. 

The greater interest taken in recent years in the possibilities 
of the dry concentration of ores has brought out, aside from 
marked improvements in magnetic and electrostatic processes, 
several new and forms of dry concentrators, or 
rather tables, which have successfully overcome the difficulties 
of the early attempts at dry concentration. The prejudices 


against dry concentration in general, which in some instances 


ingenious 


may be justified by the many failures of the past, are most 
generally the result of ignorance or a disregard of the funda- 
mental principles involved. 

It is not the this discuss the relative 


purpose of paper to 


merits of dry vs. wet concentration. It may, however, be men- 
tioned that each has its own field. Only a careful study of the 
mixture to be separated, together with local conditions, can de- 
Such 
the treatment 


While it 


dent that close and accurate sizing as a requisite to successful 


termine which system is the more desirable decision 


should, of 
of a representative quantity of 


course, in every case be verified by 


the material is evi 


dry separation, especially in the case of a complex mixture 
showing close specific gravity differences, is gradually becom 
ing better understood, it remained for the advent of the Keedy 
f a system of accurate and 


had 


Keedy 


ore sizer to make the application ¢ 


close sizing of practical importance. Reference may be 


to Engineering and Mining Journal, Feb. 5, 1910, “The 


Sizer for Classifying Complex Ores.” 


: rhis machine is based on diametric sizing, that is, the grades 
are actually measured by the aperture of the screens, limiting 
each grade, and therefore the ratio in volumes between the 
largest and smallest particles in any one grade is as the cube 
of the apertures of the limiting screens. This law, while it is 
applicable to all minerals breaking into massive particles, 1s 
directly affected by the coefficient of fracture. The latter is 
variable, and as yet extensive investigations have not resulted 
in determining a suitable factor for each of the usual minerals. 
Hopes, however, are entertained that something of value in 
this connection may soon be developed and published. It has 

; been found in practice that the law of cubes gives very satis- 

. factory results and can be relied upon with the exception of 

ertain minerals, such as mica and specular hematite, which 

reak inte flat scaly particles, presenting a large area as com- 

ared to their volume 

Exception was taken to the cost of sizing an ore into, Say, 
1 15 grades because of the complexity of the apparatus and 
w sheet, wear and tear and cost of screen renewals. When 
nsidering the old methods of using shaking or bumping 
reens or reels, the objections are well founded, but are no 
ger tenable with the more modern form of apparatus. The 
tem is compact, noiseless, dustless and requires but small 

“ wer. Attention required is at a minimum and screen renewal 


while varying with the class of material treated, is well 
thin the limits of expense which any given ore can stand if 
worth treating at all. 
The objections to the cost of grading in this manner, even 
igh actual operations in a number of instances prove them 
be unfounded, still continue and have caused the minds of 
tallurgists and inventors to seek other means 
ecently there have been given to the mining and metallurgi- 
world some details of a new and ingenious device designed 
size ore into any number of grades from 10 to 30 without 
use of screens. Details of this new machine, invented by 
srs. C. L. McKesson & B. P. Rice, of Colorado Springs, are 
ented in Mining Science of Sept. 14, 1911, and in METALLUR- 
AND CHEMICAL ENGINEERING of October, I911. 
his new “screenless sizer,” in the operation of which the 
of gravity are reported as having but a very slight in- 
nee, is capable of some rather remarkable performances, 
the published results of an official test will bear some close 
ematical analysis. It is barely possible that this machine 
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performs a function as yet apparently not recegnized by the 
inventors or their associates, and if such is true, the apparatus 
should have a wider range of usefulness than would be accord 
ed to a machine intended to be used as only a sizer. 

Che measurement of efficiency of any sizing operaticn is de 
termined by test screening any particular grade through screens 
which supposedly mark the limits of that particular grade. 

In preparing a complex ore for dry table separation it is 
necessary to make as many sizes as may be demanded by dif 
ference in specific gravity between the minerals which vary the 
least, so that the most perfect stratification may result and that 
accidental mid- 
these conditions 


clean zones of minerals, with a minimum of 
dlings, may arrange themselves on the tables; 
can result only when the ratio of volumes between the largest 
and smallest particles, in any one grade, equals or is less than’ 
between the the two closest min 


the ratio gravity of 


erals. 


specific 


As an example, in the case of iron pyrite and zinc blende, in 
which the respective specific gravities are 5 and 4, let Vp be the 
volume of the pyrite particle, while V> is the volume of the 


ilende particle Then 


\s pointed out, grades in which such ratios exist can be pro 
duced by considering the apertures of the screens, and if S$; is 
the aperture of the coarse screen while S, is the aperture of the 


fine screen, we have 





Ot course, a series of screens from, say, 20 mesh to 200 mesh, 
which throughout would have its aperture cubes bear a rela- 
tion to each other as 1.25 to 1, leads too far for one sizer and 
necessitates two machines, as some 22 sizes would be required. 

It may be mentioned that in the case of a very complex Mex 
ican ore such a series was employed with the most gratifying 
results, showing sharp lines of demarcation between the fields 
occupied by galena, pyrite and blende, so that it was not neces 
sary to cut a zinc-iron middlings. 
This, of course, is an ideal condition, but it was found that 
the system could be much simplified by making only 13 sizes 
and collecting the accidental pyrite-zinc and zinc-gangue mid 
dlings, which, by resizing together over a machine dressed dif 
ferentially, that is, making between-sizes, prepared them for 
successful treatment for the reason that the particles were rear 
ranged, and therefore they could not all again report them 
selves as middlings. 

The McKesson screenless sizer is designed to make as many 
as 30 grades in one operation, which, if the ratios of volumes 
between the largest and smallest particles in any one grade 
should prove to be as above shown, would be admirably suited 
as feed for a dry concentrator. 

he aperture dimensions of the screens used to test the va 
rious grades must be known, but for illustration we may arbi- 
trarily use the following in discussing the results of the official 
test on the McKesson sizer 


Mesh Aperture inches 
2 .0342 
28 0282 
30 0268 
34 0229 
40 0185 
44 0172 
50 0145 
66 .0102 
8&2 0079 
97 0058 

116 .0047 
139 -0033 
172 0028 


Che results on p. 587 show that, except in the two coarse 


grades, efficiency is based on the material reporting in the two 
heaviest screen products, which, when taken together, show a 
large velume-ratio between the largest and smallest particles 
lying between the limiting screens used in determining measure 
of efficiency. 
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‘he results of a test on the McKesson machine making 15 
products are reported to be as follows: 


Product N Screen Per Cent Efficiency 
24 ° 
30 15.60 
40 81.20 81.20 
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Che efficiency, determined even in this most favorable man- 
ner, cannot be said to be high, and when considering the vitiat- 
ing effect of the relatively large amount of “through” product 
recorded, and its detrimental effect on table work, the results 
cannot even remotely be compared to those obtainable by dia- 
metric sizing, when making even a lesser number of products 
and covering a wider range 

To quote from METALLURGICAL AND CHEMICAL ENGINEERING, 
page 554: “It will be noticed that the grading efficiency in some 
of the products is lower than in others, but it is claimed that this 
can be remedied by adjusting the cutters to throw the oversize 
and undersize into the preceding and succeeding grades respect- 
ively, and thereby increase the efficiency of the sizing in all 
grades.” 

In the above statement the absence of such positive action as 
exists when sizing diametrically is clearly admitted. 
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That the efficiency shown in one grade may be improved by 
throwing the over and undersizes into the preceding and suc 
ceeding grades respectively is obvious, but on the basis of the 
published screen analyses of the products, instead of thus in- 
creasing the efficiency of all the grades, those into which the 
oversize and undersize are cut would be more likely to suffer, 
with the result that, while one grade would be improved at the 
expense of its tonnage, the two grades affected by the im- 
provement of the one would probably show not only a lower 
efficiency, but would represent a correspondingly larger propor 
tion cf the whole. If the action of the machine were positive 
the explanation of the possibility of improving the grades would 
have some force which, in view of the results, is lacking. 

Taking the basis of the efficiency calculation as given, and 
applying the law of cubes, we can calculate the ratios existing 
between the largest and smallest particle in any one product, 
giving the machine the advantage of using the screens speci- 
fied, which limit the efficiency calculation. We have then: 








Limiting Per Cent Vol. Ratio of Largest 
Product N« Screens, Efficiency to Smallest Particle 

| == 26 i. 40 81.20 3.04:1 
28 + 40 93.75 3.50:1 
— 34 + 44 82.83 2.30:1 
4 40 + 50 62.50 2.70:1 
5 — 44 + 66 89.06 4.80:1 
6 50 82 90.52 6.20:1 
7 50 &2 90.63 6.20:1 
XN - 66 97 87.50 5.40:1 
66 97 87.50 5.40:1 
) — 66 97 84.37 5.40:1 
- 66 97 75.00 5.40:1 
— 82 116 78.12 4.70:1 
13 — &2 116 81.25 4.70:1 
14 97 139 71.87 5.40:1 
15 —116 172 68.75 4.80:1 
Average ratio 4.66:1 


In the practical application of close and accurate screening 
we have adopted, as a standard, a series of 13 screens between 
20 and 200 mesh conforming to a harmonic series, thus produc 
ing 14 products, including oversize and fines. The average vol- 
umetric ratio is 2 to 1, while the efficiency, when measured by 
the screen aperture actually limiting the grade, averages better 
than 90 per cent, the only drop under 90 per cent being in the 
— 150 + 200 grade, which, with the screen area usually exposed 
varies between 80 and &5 per cent. 

The percentage of oversize is practically nil and the particles 
passing through the fine limiting screen, in testing the grade, 
are usually of such a size as to just pass through the aperture, 
but much too coarse to go through the next screen of the series 
If the efficiencies in testing the preducts from the Keedy sizer 
were figured in the same manner as those for the McKesson 
sizer products the former would show an average efficiency of 
from 95 to 98 per cent, as against 81 per cent for the latter. 

The series as developed and used by us as a standard is 
the following, in which screen cloths have been selected of 
apertures conforming with the law of cubes: 


Apertures, Ratio of Volumes of Largest 


Mesh. Inches to Smallest Particle. 
20 .0410 1.722 tol 
24 .0342 1.722 to 1 
2% .0282 1.783 to 1 
34 .0229 1.867 to 1 
42 0183 1.959 to 1 
50 .0145 2.012 to 1 
62 .0116 1.953 to 1 
74 .0089 2.214 to 1 
R6 0068 2.242 to 1 
109 .0054 1.996 to 1 
125 0041 2.284 to 1 
150 .0032 2.103 to 1 

200 0026 1.865 to 1 
Average . 2.000 to 1 


A comparison between these ratios and those of the screen 
less sizer work, entirely aside from the considerably better effi 
ciency of diametric sizing, clearly indicates which products may 
be expected to yield the better table results. 

The results of the McKesson test show that in a general way 
the efficiency varies inversely as the ratio of maximum to mini- 
mum particles in the grades, excepting in the extreme coars« 
and fines, but the most important characteristic revealed is the 
gradual gradation by size almost identical in its character with, 
but somewhat more emphasized than, that resulting from feed- 
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ing an unsized pulp over a dry table of the Sutton, Steele & 
Steele type. 

It may be especially pointed out that in every instance in the 
screen analyses the coarse limiting screen used is of larger 
aperture dimension than the fine limiting screen of the pre- 
ceding grade. The efficiency of products 8, 9, to and I! is meas- 
ured by exactly the same screens, the only difference in the 
grades being that they grow finer by reason of the fact that the 
oversize is gradually reduced while the undersize increases. The 
latter is also true of products 12 and 13. 
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SIZER 


Chis fact proves that the products very considerably cverlap, 

and thus the sharp line of demarcation existing between diam- 
etrically sized grades is wholly lacking in the new method of 
sizing. The overlap of the products is graphically shown on 
Plate I, and it is to be clearly noted that ne sharp line exists 
between any two or even three of the grades, while the overlap, 
in specific cases, is sufficiently great to completely destroy the 
effect of sizing. For example, products No. 7 and No. 15 are 
so poorly sized that —82-+-97 mesh material is contained in 
each, 
With an average recorded efficiency of but 81 per cent, and 
at, too, on an average particle ratio of 4.66 to 1, the actual 
wverage particle ratio on the whole product exceeds 6 to I, 
vhich is far too much to permit of anything like desirable table 
ork, 

Che above of course, all predicated on the 
tatement that specific gravity plays an unimportant part in the 
peration of the McKesson apparatus. 

That a machine of this general type will operate as a sizer 
is been pointed out, but the sizing is of an extremely indif- 
erent quality, and specific gravity actually does play a part 
ell worthy of notice. In one instance, an unclassified ore was 
reated on a Sutton, Steele & Steele table, primarily for the 
urpose of noting the sizing effect. The tendency was marked 

t the gradations along the periphery of the table were so 

adual as to be characterized as only an abortive attempt at 

‘ing. The feed to the table and the four products caught at 

e periphery gave the screen analyses on top of next column 

hich are graphically represented in Plate II. 

These results were obtained on a magnetic iron ore, and 

€ products “b,” “c,” “d” and “e” clearly showed that the 

ier heavy magnetite particles had a distinct tendency to asso- 
ite themselves with coarser gangue particles—the result of 
‘ ever-operating law of gravity. If 15 products had been cut, 
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the result would have been quite as perfect as that of the Mc- 
Kesson machine. 








P —-- — Products — — 
Mesh. Feed B Cc D E 
rm 38 1.50 4.1 .10 ®t) 0 
68 50 2.3 .45 ae 0 
+ 90 9.50 16.0 10.00 7.25 2.50 
+100 12.00 28.7 13.00 13.75 3.50 
+ 140 14.25 18.0 19.25 14.75 5.00 
+163 21.50 10.1 16.25 11.25 6.00 
+ 200 18.00 14.1 24.00 26.75 32.2 
200 20.50 6.5 16.00 24.00 49.00 
Another notable instance—in the treatment of a mixture of 
galena, pyrite, zine and 
fluorspar, it was invaria- 
bly found that the finer 
a N galena_ traveled under 
x “| the pyrite, the finer 
pyrite under the zinc, 
and the finer zinc under 
the fluorspar. In air, a 
particle of zinc need be 
only 25 per cent greater 
in volume than a par- 
ticle of pyrite to weigh 
the same, while a par- 
ticle of fluorite need be 
only 30 per cent greater 
in volume than a zinc 
particle to weigh the 

same. 

“< Now these particles of 
equal weight are acted 
upon equally, and neces- 
sarily produce a _ mid- 
dlings which when 

sm ok. screened over a cloth of 








FROM A MC KESSON SCREENLESS Proper aperture results 


in a concentrated prod- 
uct either on or through, 
er both, the heavier mineral reporting in the finer product. 

The published screen analyses of the products from the Mc- 
Kesson sizer do not indicate that specific gravity plays no part 
in the operation, and the question obviously arises whiether this 
machine does not perform a function of greater importance 
than the one which its inventors desire it to perform. Certain 
it is, on the basis of the recorded efficiencies and the evident 
gradual classification of the products, that the name screenless 
sizer is a misnomer. As far as the usual understanding of sizing 
is concerned, this machine is not a sizer, as its products overlap 
far too much. It would be more appropriate to call the apparatus 
a dry classifier, which in effect it is. 

Mr. Charles J. Downey, in Mining Science, Sept. 14, 1911, 
page 247, states: “Concerning the theory of the McKesson 
method, I have no disposition to enter into a discussion of it, 
beyond what has already been said. An outline of the laws 
governing the selective action, in which differences of specitic 
gravity play but a very small part (and then only in the case of 
widely different minerals, according to the engineers) will be 
the result of systematic and prolonged experiment. That the 
sizing is effected to a high degree of efficiency is apparent to 
an observer, while the operation of the machine has all the 
aspects of simplicity.” 

Now going back to the thought expressed above that this ma- 
chine is essentially a dry classifier, all speculations vanish as to 
a new principle having been stumbled upon, and viewing the 
action as one of classification is the more tenable, when con- 
sidering the analogy between the operation of the McKesson 
machine and the Sutton, Steele & Steele dry table. 

It is difficult to conceive of one making separations between 
minerals of equal size, on the basis of their specific gravity dif- 
ferences, while the other collects together the various minerals 
according to their size, regardless of their relative specific grav- 
ities. These two thoughts are distinctly contradictory 
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If the McKesson sizer acts in the nature of a classifier, which 
is exactly what a table does (only the new machine by means 
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ready acceptance of an apparent overthrow of fundamental 
principles that have served us long and satisfactorily. 

The development of 
a dry classifier should 


have a wider field of 
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application than a sizer, 
if its capacity is suffi- 
ciently high, since, if 
the machine acts as 
herein discussed, its 


products should make 
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REPRESENTATION OF SCREENLESS ANALYSES OF 


GRAPH It 


STEELE TABLE, WHEN FED WITH 


The diagram 
Products b, c, d, e. 


of the deflectors and discharge arrangement takes advantage of 
and emphasizes the action), it must be shown by the character 
of the screen products of each grade. 

A hydraulic classifier when making 15 products appears to 
deliver a fine string of perfect sizes, however a screen analysis 
and assays of the screen products reveal the true action, which 
is classification both by size and specific gravity. 

In each grade it will be found that the lightest mineral re- 
ports, to the greatest extent, in the coarsest grade; while the 
heaviest mineral will be found, to the greatest extent, among 
the finer particles of the particular product under considera- 
tion. 

This same action is to be 
McKesson type. 

It can readily be verified by testing a mixed sulphide ore and 
screen—analyzing the done in the 


expected in a machine of the 


products, just as was 
reported official efficiency test. 

The investigations should, however, be carried further, and 
each of the screen products should be assayed for the principal 
metals contained in the mixture, thus readily establishing the 
actual facts of the operation. 

We anticipate that results of such an investigation will show 
each product to be made up of coarse gangue, finer zinc, some- 
what finer pyrite, and still finer galena. If this explanation of 
the operation of the new machine is found to be true, we will 
no longer be confronted with a new and paradoxical theory 
to worry the research metallurgist, but will realize the ease 


with which appearances may deceive and the danger of a too 
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PRODUCTS 
UNSIZED ORE. 


on the top represents the Deck of Sutton, Steele & Steele Table, showing Peripheral Discharge of 





an admirable feed for 
a wet table. 
That the 


chine is not in any 


new ma 


sense a sizer of mixed 
minerals seems well es 

that it 
laws of 


tablished, and 
follows the 
classification in which 


specific gravity plays 
an important part ts 
strongly indicated by an 
analysis of the pub 
lished results 

We may express a 
hope that the inventors 
will shortly supply the 
metallurgical world with 
further, more complete 
data, preferably along 
the lines suggcsted, in 
cluding a screen analy 
sis of the feed to the 
machine for purposes 
of comparison, so that 
speedily a more definite 
understanding of the 
principle involved in 
the performance of this 








ead ia 

ingenious new contriv 

ance may be had 
Boston, Mass 


FROM A SUTTON, STEELE & 


Producer gas is the source of power for seven mines in 
one of the oldest mining districts in Mexico, viz., in the district 
of Sultepec in the State of Mexico. Electric power has re 
cently been brought into the district and is furnished at a cost 
of $170 per hp-year (presumably Mexican currency.) The mine 
pays for the construction of the substation, and the power dis 
counts 25 per cent of the cost from the power account until the 
line is paid for. 

The Eclipse filter is an Australian device for 
cyanide or other valuable solution from ore pulp. It consists 
of a wooden frame 28 ft. long, 4 ft. wide, and having a fall 
of 3 ft. in its length. The filtering medium is an endless 
three-ply rubber belt, 31% ft. wide, with numerous holes punched 
through it. Over the belt, and attached to it at the sides only, 
is a strip of filter cloth. In the middle of the machine is the 
filtering or squeezing gear, which consists of a series of cast 
iron rollers. The belt travels in a horizontal position except 
as it passes between the squeezing rollers, when it assumes a 
vertical position, being folded along its median line. The pulp 
is fed onto the belt at the upper end of the machine and as the 
belt passes between the rollers the solution is squeezed out of 
the pulp, the latter forming a cake which is discharged at the 
lower end of the machine. If the cake has to be washed it 
must be passed through a second machine. The capacity is 
about 900 Ib. per revolution, or 650 tons daily. It requires about 
3 hp. One is installed and working in the Associated mill, Kal- 
goorlie, and is more fully described in the August issue of the 
Mining & Engineering Review (Melbourne). 


filtering 
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Manufacture of Steel in the Girod Electric 
Furnace.’ 


By Dr. A. MUELLER 


The Gutehoffnungshiitte has installed a three-ton experi- 
mental Girod furnace in their Martin Works No. 1 for the pur 


pose of electrically refining molten steel from their 25-ton 


pen-hearth furnaces 
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all of the cables are on the side of the furnace which faces 
the motor-generator. 

In method II (Fig. 6) the cable to the carbon electrode is 
divided into two sections which run parallel to each other 
rhe steel electrode is connected by the shortest path with the 
motor-generator set. 

Method III (Fig. 


the Gutehoffnungshiitte. The current is conducted to the car- 


7) is the one used since August, 1910, at 


bon electrode in a manner similar to method II. But while in 
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FIGS. I, 2, 3 ARRANGEMENT OF ELECTRIC FURNACE PLANT 


Figs. 1 to 3 show the equipment of the entire electric furnace 


lant, and the various details of the furnace and the electrical 


lipment. Fig. 4 is an outside view of the furnace. Only 
ll details have been changed in the original design of 
d. The single-phase current for the furnace is furnished 
motor-generator consisting of a 3000-volt 95-amp. 575-hp 
ee-phase induction motor (with a power factor of 0.92) and 
ngle-phase 75-volt, 6700-ampere, 25-period, 500-kw generator 
th a power factor of 0.8) with exciter unit. 
hese machines, as well as all conductors carrying high 
ion currents are placed in a separate room adjoining the 
ace room. The electrical conditions can be watched from 
furnace by means of ammeters and voltmeters in the low- 
m circuit and a kilowatthour meter in the high-tension 
lit. The switchboard at the furnace contains the excita- 
urrent regulator for the furnace voltage. the manual and 
natic regulator for the electrodes, and the device for 
g the furnace. 
e arrangement of the electrical-conductors is of great 
rtance. There are three methods in use for conducting 
urrent to the carbon electrode at the top and the steel 
ode in the bottom, employed in the Girod furnace. 
method I (Fig. 5) the shortest path from the motor-gen- 
r set to the carbon and steel electrodes has been chosen; 


anslated from Stahi und Eisen, July 20 and Aug. 3. Slightly ab 
1. 


methods I and II the bottom steel electrode is insulated from 
the furnace body itself (only the metal bath being in the 





FIG. 4.—OUTSIDE VIEW OF GIROD FURNACE. 
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the steel electrodes are here electrically con- 
The arrangement of the con- 


electric circuit), 
nected the 
ductors is symmetrical around the furnace. 

With the first two methods the electric arc is deflected to- 
wards the side marked with the arrow, which results in a non- 
uniform heating of the steel bath and a rapid destruction of 
that side of the furnace which is exposed to the excessive direct 
Method III avoids all this. 


It 


with furnace body. 


heat of the arc. 
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FIGS. 5, 0, 7 ARRANGEMENTS OF 


FURNACE, 


ELECTRICAL CONNECTIONS TO 


rHE 





In view of the currents of high amperage and low voltage 
which with the Girod furnace is operated, there are consider- 
able energy losses in the low-voltage electric conductors de- 
pending both on the resistance and the reactance. Method I, 
conductors, was originally adopted to make 
these But the the furnace walls 
and roof on the side to which the arc was blown as indicated 


with its short 


losses small. destruction of 


by the arrow was so excessive that it was cheaper to incur the 
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FIG, 8.—OLD ARRANGEMENT, 


expense for greater lengths of cables and the losses in the 


same than the expense for the furnace repair. 

It is good practice, therefore, to use as low a frequency of 
the alternating current as possible, to avoid a material of high 
permeability for the furnace construction and to try to keep 
the iron masses as far as possible out of the electric circuit. 
The electric are is forced to distribute its heat uniformly 
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over the bath by arranging the cables symmetrically around 
the furnace as in Fig. 7, method III. In this way the magnetic 
fluxes, formed by the iron shell, are reduced to a minimum. 
The magnetic field around the carbon electrode becomes uni- 
form, the heating effect of the arc becomes uniform, and the 
current passes through the charge in a more regular order. 
The advantages of this arrangement of the cables, from an 
electrical and metallurgical standpcint, are the following: 
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9.—NEW 

















1. The electric arc circling about the periphery of the carbon 
electrode causes a strong agitation of slag and metal. This 
accelerates the speed of reaction between the slag and the iror 
bath and therefore reduces greatly the time of refining. 
the the furnace walls re 


ceive a more uniform radiation from the electric are and last 





root as well as 


2. Che arches of 













longer. 
3. The saving in energy consumption is 10 per cent compared 







with the former arrangement. 
4. Copper bus bars can be used instead of cables. 
5. The metal bath is heated more uniformly throughout and 





the resulting product is more uniform 





6. Current interruptions due to the rupture of the arc are 
avoided, eliminating the resulting rushes of current on the 
motor-generator set and allowing an easier melting of cold 


charge than with method II 

7. The consumption of the carbon electrode is more uniforn 
while with the former arrangement one side of the electrod 
was consumed more quickly than the other, resulting in greater 






expense for electrodes. 

Fig. 8 shows the older arrangement corresponding to Fig 
method II. The current passed in a 23-ft. long circuit throug 
the copper bus bars, marked 8, to the furnace. One half 
these bus bars was connected the bottom electrodes 
means of twelve cables, the other half was distributed on bot 
sides of the furnace. With the other electrode connection w: 
made from the conduit both by means of cables and by b 
bars. Three cables led on the right side from bus bars 1 and 
thzee on the left side of the furnace from bus bars 3 and 7 ' 
to the carbon electrode, while from bus bars 2, 4, 6, 8, thr 
cables each led to the steel electrodes which were electrical 
connected with each other but insulated from the furnace bod 

In the new arrangement (Fig. 9) the six steel electrodes a 
electrically connected by means of a copper ring and plate wi 
each other and with the furnace body. The entire current 
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onducted close to the furnace by eight parallel copper bus bars, 
and divides at the current distribution point U S in such a way, 
that opposite currents pass alternately along both sides of the 
furnace to the pivoting point, where each bus bar is connected 
by three cables (more recently, by flexible copper bars) either 
with the furnace body or with the carbon electrode, as clearly 
shown in Fig. 9. This arrangement with the low voltage of 
operation overcomes all insulation difficulties and has reduced 
induction currents considerably. The rctating magnetic fieldg 
iround the electrode are uniform and very small. This ar- 
rangement also permits an easy construction and a saving of 
cables 

For the first 225 heats the furnace was operated only during 
the day and in many cases it was possibie to tap the furnace five 
times in 12 hours under favorable conditions (See Fig. 13). 
In continuous operation it is possible, working day and night, 
to obtain 25 tons of steel from 8 tappings. 

Since the open-hearth furnaces were only tapped every four 
hours, the electric furnace could not be operated continually. 
About 3 tons of the metal tapped from the open-hearth was 
poured into a heated ladle on a weighing scale, and then charged 
into the electric furnace. 

But this method was found to be too expensive, since the 
temperature drop of the charge from the open-hearth to the 
electric furnace resulted in a rather high fuel and energy con- 
umption. It was, therefore, finally decided to use a 23-ft. long 
launder which allows direct charging without any trouble. The 
weight of a charge can be adjusted with an accuracy of 200 kg. 
(400 Ibs.) by the eye or by a watch. 

The operation of the electric furnace is in the main like that 
f the basic open-hearth furnace, the metallurgical reactions 
being essentially the same, except the deoxidation. During the 
harging process, the current is 4000 to 6000 amperes: after 
the charging launder has been removed from the furnace by 

crane, the amount of ore and lime required for the metal- 
urgical reactions is shovelled into the furnace 

The combustion of the phesphorus is now started by a 
gradual increase in the temperature, while simultaneously the 
mount of carbon still present is reduced down to a minimum 
y oxidation. A portion of the sulphur is also removed during 
his period. This period of refining by oxidation is, of course, 
the longer the higher the carbon and phosphorus content of the 
narge, 

When this period is over, the oxidation slag is removed by 

ting the furnace and the last traces of the slag are carefully 

raped off. 
ints are added for recarburising and a deoxidation slag is 


Then petroleum coke or carben electrode rem- 


rmed by adding lime, fluor-spar, and ferro-silicon. The 
yxidation and desulphurisation of the bath now proceed and 
th proper operation a sulphur-content of 0.01 per cent can be 
iranteed. After complete refining, the tap hole is opened, the 
rent cut off, the entire furnace with the carbon electrodes 
d 40° from the horizontal, and the contents poured into a 
n ladle. 
Lining. 

he lining of the furnace must be constructed and main- 
ned with great care 
truction. With the new arrangement of the conductors, 

h has resulted in greater uniformity of heat radiation from 


The arches are chiefly subjected to 


arc and therefore greater uniformity of the wear and tear 
the lining, the silica roof with attached cooling ring will 
1 60 or 70 heats. The slightly curved furnace roof of silica 
< reinforced by iron bands is insulated from the side walls 
he furnace by a thin layer of asbestos and a new roof can 
ubstituted within 20 minutes. 

should be mentioned that the contact areas of the silica 

with its magnesite brick edge resting on the basic walls 
the furnace do not reach such a high temperature as to 
e these materials so-called electrical conductors of the sec- 
class, which would result in leakage of the current. More- 
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over, the carbon electrode usually does not come in contact 
with the roof-cooling ring so that the insulation is only used 
as an additional safeguard. 

The hearth and walls were at first lined with magnesite, but 
dolomite is now used. 

The ratio of the cross-section of the steel electrodes (Fig 
10) which are embedded in the bottem of the furnace chamber, 
to the rest of the bottom area is 1 to 16. 

A repair of the bottom does not become necessary unti! it is 
required to repair the walls. The walls are attacked strongest 
at the slag line, but the damage can be repaired between 
charges. After 120 heats the walls must be re-lined. The 
hearth bottom must also be repaired then and filled up again 
to the original level, since it has meantime become about 2 in. 
deeper at the center (where the temperature is highest) than 
at the periphery. 

The cost of an entire dolomite lining is about marks 350 
($87.50), that of an entire magnesite lining marks 700 ($175). 
Dolomite has proved so efficient that it is now used exclusively. 
The total maintenance cost for the lining per ton of steel is 


about marks 1.20 (30 cents.) 
Heat Losses Due to Cooling. 


Hearth-electrode cooling is still little understood and has 
even been called a great drawback to the efficient operation of 
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the Gired furnace. Fig. 10 shows that only that portion of the 
soft steel bars which projects below the furnace body, is cooled 
by water, the bars being connected by a common pipe line. 

The difficulties of maintenance of the lining of the Girod 
hearth are also often exaggerated. The dolomite hearth ram- 
med by compressed-air rammers has lasted through more than 
1000 charges and has never given any trouble in spite of dif- 
ferent lengths of heats and very different compositions of the 
charges. 

The estimate of the heat losses in the cooling water is often 
too high, so that the following calorimetric figures should be of 
interest. The hearth poles were cooled by water running at the 
rate of 4.9 liters per minute (1.2 gallons per minute), using 637 
liters (168 gallons) for a heat of 130 minutes. 

The temperature of the water flowing to the bottom electrode 
was 8° C, that of the water leaving the electrode was 21° C in 
the first 85 minutes and 23° C in the following 45 minutes. 

The heat consumption, due to the cooling of the bottom elec- 
trodes was, therefore, 4.9 X 85 X (21-8) = 5414 calories (kg), 
plus 4.90 X 45 X (23-8) = 3307 calories (kg), hence the total 
loss of heat 8721 calories (kg), equivalent to an energy con- 
sumption of 10.1 kw hours or 13.7 horse-power hours. 

Since according to Joule’s law the total energy consumption 
is equal to C— 0.2386 E J t calories, we have in this case with 
a tension of E= 55 volts and a current J = 4800 amperes during 
the total time t= 7800 seconds an energy consumption C = 
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1004 kw_ hours 


Hence the loss of 


0.2386 & 55 & 8400 & 7800 — 859,819 calories 
(measured by the meter) = 1364 hp hours. 
heat due to cooling the bottom electrodes is 1.01 per cent of 
the total energy consumption and when producing 3500 kg 
(7700 lb) of steel, about 29 kw hours or 4 hp hours are 
consumed per ton of steel for cooling the bottom electrodes 
Let us now calculate the heat loss due to cooling the carbon 
electrode and the arched roof. 0.2866 liter per second (or 4.5 








20 6 #0 20 7 40 20 Minutes 
Fit II POWER FLUCTUATIONS DURING A HEAT 
(A tapping, B, C, D additions, E carburization, F slagging, G slag read 
ily fluid, H bath boiling, I addition of ore, J slag not fluid, K charging.) 


gallons per minute) pass through the cooling ring for the 
roof, or 2236 liters (590 gallons) for a heat of 130 minutes. 
The temperature of the water entering the cooling ring was 
9° C, that leaving it was in the first 70 minutes 21° C, and in the 
following 60 minutes 25.5° C 
This gives a total loss of heat of 
2230 X 70 X 12 2236 * 60 & 16.5 
- t --—- 31.47 calories, equal to 30.7 
130 130 


kw hours or 49.1 hp hours, so that the loss of heat due to the 


cooling of the carbon electrode is 3.65 per cent of the total 








FIG 12 FLUCTUATIONS OF CURRENT WITH A HEAT N THE FUR 
NACE AFTER HAVING BEEN COOLED FOR I2 HOURS 
(} harging, E decarburization, D slagging, A, R, C additions.) 


energy supply, 3500 kg. (7700 lbs.) of steel were produced so 
that 10.5 kw hours or 14.2 hp hours were lost per ton of steel 
for cooling the carbon electrode 

Che Girod furnace with one carbon electrode requires about 
0.65 cubic meters of water per ton of steel for ccoling the 
carbon electrode, which is equivalent to 9000 calories. To 
cool the steel electrodes in the bottom the furnace needs 0.20 


cubic meters of water per ton of steel, which is equivalent to 


This heat loss is insignificant when compared 


2500 calories 
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FIG. 13.--FURNACE OPERATION IN I2 HOURS 


(Desulphurization from 0.040 to 0.012%.) 


with the radiation losses attendant upon charging, slagging and 
tapping. 

Further, the above figures show that the cooling of the steel 
electrode requires only one-fourth of the amount of water 
needed for the cooling of the carbon electrode 

If the water flows at the rate of 5 liters per minute (1.3 gal- 
lons per minute), an equilibrium condition is established in the 
heat exchange as soon as the bottom steel electrodes have 
melted down to a point which is 20 mm (08 in.) below the 
level of the hearth. These liquid pole points which are gradu- 
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ally solidifying towards the lower end have the composition ot 
the steel bath to be refined. No chemical change is thereby 
caused in newly charged metal, as they are emptied when the 
bath is tapped. The pits in the poles are then again filled with 
newly charged metal. The effect of cooling is a uniform 
fusing of the pole points, and a homogeneous current density 
through the same. 

On account of the uniform current density and the uniform 
heating effect of the electric arc, the bath is heated on the 
hearth surface and the upper layers in such a way that a 
sticking of steel in the originally cold corners of the hearth is 
soon eliminated. 

Electrical Conditions. 





The quiet melting of a cold scrap steel charge has been 
recognized as a great advantage of the Girod furnace. Figs 
11 and 12 give the fluctuations of the kw consumption as plot 
ted by a recording wattmeter, starting with a liquid charge 
The regulation of voltage and current is almost always auto 
matic; hand regulation (with the automatic regulator discon 
nected) is used only during slagging 

Influence of Temperature and Size of Furnace on Energy 

Consumption. 

The furnace size, the length of intervals between successive 
heats, the cooling of the furnace during these intervals, the 
condition of the charge, the desired quality of the end products 
and other matters can change the energy consumption very 
considerably. 

Fig. 14 shows the influence of the weight of charge in kilo 
grams upon the specific energy consumption in kilowatthours 
per ton. The results are averages taken from 500 successive 
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SPECIFIC 
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CONSUMPTION FUNCTION OF WEIGH 





AS 





OF CHARGE 


heats, including alloy steels. The energy consumption depend 
a great deal on the weight of the charge and decreases in larg 
furnaces. 

The loss of heat through radiation and conduction as als 
the fluctuations of temperature decrease with increasing si 
of furnaces. The temperature is much more easily regulate 
in larger furnaces than in smaller ones. 

The minimum economical weight of charge is about 2% 
kilograms in Fig. 14, the specific energy consumption n 
changing materially with increasing weight up to 3300 kil 
grams. 

The specific energy consumption depends still more on t! 
temperature of the furnace and this depends greatly on t! 
length of the intervals between charges. Fig. 15 shows the d 
crease of the temperature after tapping; this decrease is ver 
rapid compared with that of an open-hearth furnace, the te: 
perature of which sinks down to 1000° C after a 25-hours pau 
and which cools afterwards at the rate of 20° C per hor 
Under such conditions it is possible to get a high thermal et 
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ciency with the Girod furnace only, if it is charged, at the lat- 
The interior of the fur- 
The energy consumption per 


est, 20 minutes after the last tapping. 
sace is then still at about 1300° C 
yn is then 188 kw hours for medium-quality steels and 270 
for high-quality steels 

Under very favorable conditions it was possible to refine 
3054 kg (8039 Ibs.) of steel with an energy consumption of 158 
kw hours per ton, including refining by oxidation, deoxidation 
and desulphurization 


this 


Large Girod furnaces are more favor 


able in respect, as they can be charged immediately after 


tapping, i. e. while they are at a temperature 200 degrees higher 
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mmed/ace/y 


|A*aer Jarping 


© 4 4+ 4- $4-4—4- 4 +4+—_4-+4+-4+--+++_ +-_++--+ 





é . TEI RDNBRBEMAEBMWBBWL7 ZED BL7BIR 


at 
“rie of Coo/ing ” Fours 


OOLING OF GIROD 1 RNACI 


Metallurgical Reactions. 


H , 
big. 16 is a diagram of the chemical reactions during a heat 
n the Girod furnace and illustrates the changes of the carbon, 
manganese, phosphorus, sulphur, and silicon contents 
rhe results of the analyses of 19 samples are here plotted 
Sample 1 is that of the charge, sample 2 was taken after addi 
tion of 15 kilograms of ore, sample 3 after addition of 50 kilo 
grams of ore. Sample 4 and § were still taken during the 
d of refining by oxidation, sample 5 just before removing 
the oxidation slag. 
Samples 6 to 19 were taken during the deoxidation period 
\fter addition of 16 kilograms of Girod carbons and 5 kilo 
grams of ferromanganese sample 6 was taken. After addition 
12 kg ferrosilicon (50 per cent Si) and 4o kg refining slag 
Lelredation — pla sydotion 7 
> 
. oN 
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nr 
i 
: 4 
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16 ANALYSIS OF (¢ Mn, P, S IN IQ SAMPLES OF METAL 


DURING ONE HEAT 
le 7 was taken. After addition of 4 kg ferrosilicon sample 
taken; after addition of 20 kg refining slag sample 9; 
addition of 3 kg. ferrosilicon sample 10; after addition of 
powdered petroleum coke sample 11; after addition of 1 
rromanganese (80 per cent Mn) sample 12; after addition 

kg lime sample 13; nothing was added when sample 14 

15 were taken; after addition of 10 kg lime and fluorspar 

2 kg powder petroleum coke sample 16 was taken; after 
accition of 2 kg. ferromanganese sample 17; nothing was added 
that, sample 19 being the final sample. 
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Oxidation Period. 


The oxidation period must be preceded in many cases by a 
melting period of a length corresponding to the interval be 
tween charges, as a longer interval will make the steel solidify 
in parts. During this time ore is gradually added to the bath in 
the furnace, and carbon, manganese, phosphorus, and sulphur 
are oxidized 

lhe carbon oxidizes only slowly, in spite of the high tempera- 
In the heat illustrated in Fig. 16, 0.10 per 
which is equivalent to 
Although the man- 
ganese is present in a more concentrated state than the carbon, 


ture in the furnace 
cent carbon is oxidized in 55 minutes, 


53 per cent of the original carbon content. 


only 58 per cent of the original manganese content 1s oxidized 


in the same time, which is equal to a decrease in manganese 


from 0.52 to 0.22 per cent 


Dephosphorization can be carried out to the furthest extent 


} 


he concentration of the oxidizing agent can be governed 
Phosphorus 


since t 

at will and the slag can be maintained very basic. 
is the easiest to remove of all the impurities in the charge. 
With 


steadily 


phosphorus decreases 
temperature of the bath 
phospherus. Already the third 
16 after a charge of 50 kg 


progressing decarburization the 


and the original low favors 


the oxidation of the sample 


taken 


s] Ow ed only 


from the heat in Fig ore, 


0.008 per cent phosphorus, against 0.039 at the 


start, which is a reduction by 80 per cent. Practically all phos 


phorus is removed before the slagging proceeds. 
during this period of refining by oxida 


Sulphur decreases 


tion, in Fig. 16 from 0.055 per cent to 0.037 per cent, which is a 
reduction by 33 per cent. Wiist claims that slag containing fer 
rous oxide dissolves iron sulphide to a certain extent. In 


stronger concentration it reacts with the ferrous oxide accord 


ing to the equatiot 


FeS 2 FeO 3 Fe + SO, 
The sulphur dioxide escapes and can be clearly recognized. 
But a part of the sulphur may still remain dissolved in the slag 


together with free ferrous oxide, as is shown by the sulphur 


of the oxidation slags of table III (p. 587). The figures in table 


IV (p 


the oxidation period amounts to 26 per cent. 


587) show that the average decrease in sulphur during 


The oxidation slag with its phosphorus is drawn off and the 


last traces removed by mixing lime with it. This avoids re- 
phosphorization of the bath by the carbon and silicon additions 
in the following period. One slag is sufficient to remove all 


phosphorus down to traces 


Deoxidation Period. 


Now the deoxidizing slag is produced by adding te the bath 
about 20 kg. (44 lb.) lime, 3 kg. (6.6 Ib.) sand and a like quan- 
tity of fluorspar, and also 1 kg. (2.2 lb.) ferrosilicon (50 per cent 
This slag dissolves the ferrous oxide 
which has meanwhile been formed on the unprotected surface 


silicon) per ton of steel. 


of the metal, and thereby becomes lack. 

he destruction of the ferrous oxide in the slag is indispen 
for the deoxidation and desulphurization of the bath. 
For the deoxidation the silicon (from the added ferrosilicon) 
is not sufficient and 1 to 2 kg (2-4 lb) powdered petroleum coke 
are added to assure complete deoxidation. In this way a slag 
is obtained which in the air quickly disintegrates into a white 
this indicates that the ferr us oxide has been reduced 
down to traces. 


sable 


powder ; 


With hard charges an amount of petroleum-coke or waste 
carbon electrode pieces, in a quantity as required for the de- 
sired carbon content, are added to the bath for purposes of 
carburization, prior to the formation of the deoxidation slag. 
As soon as the slag is readily fluid and free from oxide, the 
additions are made of ferromanganese, ferrosilicon, etc. 

The addition of these alloys which are often impure may in- 
crease the phosphorus and sulphur content considerably. Thus 
in Fig. 16 sample 6 shows that the phophorus has increased from 
traces to 0.08 per cent, due to the addition of ferromanganese 
with 0.4 per cent phosphorus. 
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dized by the air to SiO, and SO, and the white deposit of SiO, 
that the amount increases during the carburizing process, show- is obtained. 

ing that the bath has absorbed sulphur from the carburizing As the final finishing slag has only traces of manganese 
agent; this sulphur is then gradually removed from the bath by oxide, and no manganese sulphide in its composition, it is t 


In following the curve for sulphur in Fig. 16 it will be seen 








rTABLE IL—HEAT E 744, TABLE 11.—HEAT E 784. 























Sample , Sample 
cs Mn P S S No. C% Mn%®% P& S% Si% 
ridation period Charge 1 0.09 0.54 0.020 0.042 trace Usidation period. Charge...... - 1 0.15 0.54 0.034 0.054 trace 
After a ng 10 ke ore. 2 0.09 0.44 0.016 0.037 ia After adding 10 kg ore..... .. 2 0.14 0.40 0.021 0.048 ™ 
After adding 15 kg ore. “s , . 3 0.09 0.34 0.010 0.037 ie After adding 15 ke ore -seeee 3 O<.14 0.34 0.016 0.044 = 
After adding 20 ke ore After adding 25 kg ore........... : 
Sample just before slagging Sadi 4 0.09 0.28 0.005 0.033 = Just before slagging.................. 4 9.10 0.29 0.008 0.046 - 











After adding LeO08 


idation period. After adding: 
22 kg coke, 60 kg refining slag — 0.49 0.20 0.005 0.037 24 k 


g petroleum coke; 50 kg refining 
1 















40 kg refining slag.. 6 0.53 0.24 trace 0.037 = slag . ein le Aae iE 5 0.50 0.26 0.010 0.034 trace 
2 kg ferrosilicon, 20 kg refining 40 kg refining slag escescecsces © GRP Ce Gee. waa i 
slag ‘ 7 0.48 0.24 - 0.035 ” 30 ke refining slag........ weeeee 2 0.49 0.27 0.010 0.026 ” 
kg terrosilicon 18 kg ferroman 9 kg ferromanganese ........... 8 0.50 0.49 0.011 0.026 - 
ganese pane - 8 0.54 0.75 0.013 0.022 0.20 1 kg powdered petroleum-coke; 5 kg 
1 kg powdered lime.. : 9 0.52 0.70 0.010 0.021 0.22 ferrosilicon ..... senececscese © OR Ch Glee Gb Os 
1 kg powdered pet eum coke 10 0.52 0.70 0.010 0.023 0.21 5 kg ferrosilicon 10 0.52 0.52 0,012 0.018 0.14 
3 kg ferrosilicor 11 0.57 0.74 0.012 0.018 0.26 4 kg ferromanganese . -11 0.56 0.61 0.015 0.010 0.14 
Final sample 12 0.58 0.70 0.015 0.014 0.24 Final sample... 12 0.56 0.62 0.015 0.030 0.14 



















nal product, 298 ke electric steel Production, 3150 kg electric steel 
Charge, 3030 kg sott stee Charge, 3200 ke soft steel, 
During the refining period by oxidation sulphur was removed as follows Sulphur lost during refining by oxidation 

3030 ke charee (0.042 S) contain ‘ : 1273 grams S 3200 ke charge with 0.054* sulphur contair 1728 grams S 

3030 ke 1.03 5S) just before slagging contain. 1000 ” 3200 ke steel with 0.046% S just before slagging 

a : ; contaim .....-. , : snececesese 472 “ 
Sulphur removed... ‘ . ° 273 grams S or 21.4% — 
After slagging 3000 ke steel (0.033° S) contain 990 grams 5 Suly 1 removed by oxidation........ . 256 grams S or 15° 
Al rption of sulphur from 22 ke petroleum cok« \fter slagging, 3200 — 30 3170 kg metal with 






with U.60 ~ ‘ : - mn 132 
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At the end of the desulphurization period —_— 
0.014 >) “* . 420 P Present in metal bat! ; eee 1638 grams 5 
, = At end of desulphurizing period (0.010 >) 
Ret if nn 2a 02 grams 5 present. 7 " 




















For the production of a deoxidation slag there were added Removed out of metal bath ne 1321 grams S 
80 kg lime with 0.08 sulphur..... s 64 grams 5 
30 kg fluorspar with 0.07% sulphur.... . 21 io form the deoxidizing slag there were used 
10 kg sand with traces of sulphur.......... .-traces “ 80 ke lime with 0.164% S..... ae weeeee 131 grams S 
3 kg ferrosilicon with traces of sulphur ---traces “ 30 kg fluorspar with 0.07% S : ; ae : 2 “ 
‘ , are 10 kg sand with traces of S eee ... traces 
7 rhe de xidation slag contains . S$) grams 5 3 kg ferrosilicon with traces of 5 cece se 
135 kg final slag with 0.5% S.... » oe ™ — 
, , . . , ‘ a . Deoxidizing slag contains , . 152 grams S$ 
Ihe slag has therefore absorbed from the bath 590 grams S 170 kg finishing slag with 0.89' sulphur contain 1513 “ 
There were removed from the bath 702 . - 
hie . = Slag has absorbed from the bat! : 1361 grams S 
Missing coeevecess -++ 112 grams 5 or 16% Amount removed from metal bat! o tae 
the refining slag. There is a gradual decrease in the sulphur Surplus aes 40 grams 





yercentage up to sample 13, but no further decrease from sample ; : , 
‘s dl be concluded from the following calculation that during the 






13 to 16. Desulphurization only starts again, after the thick 





oxidation period nearly all of the sulphur goes quantitatively 





highly basic lime slag has been rendered again effective by the 






into the slag in the form of calcium sulphide 






addition of fluorspar (before sample 16) 






In the heat represented by Fig. 16, the quantity of electri: 
steel produced was 3100 kg. Allowing 1.5 per cent. for loss in 






The chemical reactions between the metal and slag occur only 






under certain conditions. For example, the reaction: 
Metallic sulphide + C + CaO = CaS + Metal + CO 


. : , ‘ 1 
occurs only when the slag becomes white and readily fluid, 1. e. hese 3150 ke steel contain 0.058% S or.. -eseees 1732 grams 
This Shortly before slagging 0.037% or.... vine eee ahes 1165 = 





weight, we have 3150 kg metal charged 







after the removal of the metallic oxides down to traces. 





is evident from table III (p. 587), which shows that in the slag Loss of S in refining by oxidation...............- 567 grams S 
Or 33* 


the increase of sulphur runs parallel to the decrease of ferrous  wryen slageing, about 30 kg metal are lost and 3120 ke 





















net } 37 n s 
oxide and manganese oxide. It is wrong to assume that when metal with 0.057% 5 contain. ... .. 1154 grams 
: A 2 F , Carburizing with 16 kg electrode remnants, with 1.2% 
a white slag free from metallic oxide is obtained (as is already D> Birss6nac0deestendens ES RR SA 192 “ 
> Pace } ‘ > . _ stely [70 pigeons . 
the case with sample 12) the bath is completely desulphurized, a a ee .. 1346 grams S 
and an interruption of the smelting process at this time would Corresponding to sample 6 with 0.043% S. . 
, The final sample had 0.012% S, or in 3120 kg we have 374 grams S 
be a mistake, since the desulphurization has only begun and _ Loss in desulphurizing period.............e+eeeee0% 972 “ 
ode . » ] : 
needs time to be complete. To form a deoxidizing slag the following materials were added: 
As long as the bath is covered with an oxide slag it takes 00 er Sie Ws EE Phe och vcusacanesesewases 7 on™ 
, . , ‘ ; 8 kg fluorspar with 0.064% S.........cccccccccees 51 
up oxide out of the slag and becomes thick and sluggish, which 5 kg sand with 0.21% S..... SR 10 “ 
. 2 kg P Be waceneccosoces - 
may be the reason for incomplete desulphurization in the pres- 2 kg ferrosilicon with traces of S.. rome 
ence of an oxide slag. When white slag has been formed on Deoxidizing slag contains... ......-se+ee.s++s 105 grams 
" . About 83 ke finishing slag with 1.22% S contains.. 1013 grams 
the metal bath, it absorbs the oxide from the bath and the — 
. idizvi ] , 9 2 
oxide is destroyed by the carbon added and the calcium carbide Deoxidizing slag has removed from the bath.. 908 grams 
: : : E.cet GEOG GO BOMB. cc ccccccccvcccccegecvesseceees 927 
formed under the electric arc ——_ 





Missing 64 grams or 






The bath becomes more readily liquid through the removal 





which have probably disappeared in the form of silicon si 
phide. 

Therefore in this case 64 grams of sulphur escape probal 
as silicon sulphide, similarly 112 grams in heat E 744 (table 
as such, although there is the possibility of some inaccuracy 





of the ferrous oxide, and now the iron sulphide which is sus- 
pended in the bath will rise to the surface of the bath and be 








absorbed by the slag. 
It has been observed that during the hottest period of the 
process, white vapors rise between the carbon electrode and the 







sampling and analysis. 
The sulphur decreased during the deoxidation pericd 





cooling ring which vapors deposit on the electrode in form 
of a mouldy, fibrous crust. As these deposits contain as much 





as 24 per cent SiO:, it may be assumed that these vapors consist Heat Fig. 16 from 1346 to 374 grams i.e. by 72 
; ial a ail roma ; B Heat E 744 (Table 1) from 1122 to 420 grams i.e. by 62 
chiefly of silicon sulphide SiS.. This gaseous compound is oxi- Heat E 784 (Table 2) from 1638 to 317 grams i.e. by 80. 
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TABLE IIl.—COMPOSITION OF SLAGS. 


-—— Deoxidizing slag 





Chemical Oxidiz After After main Finishing 
nstituents slags carburization charge slag. 
CaO 41.69 59.50 69.45 75.85 
SiO 9.58 26.78 17.90 13.20 
FeO 28.36 1.02 0.27 0.13 
Mn&) 0.99 1.44 0.52 race 
S 0.62 0.39 0.90 1.22 
Fe 6.43 0.23 . 
ALO 1.73 1.67 1.27 1.73 
MeO 6.99 5.54 5.78 4.22 
P.O 1.47 0.07 0.12 0.09 
Oxide of bases 20 20 22 
Oxide of acids l 10 8 
N . Black and Grayish W hite White 
streaky brown sand sand powder 
TABLE \ ANALYSES, TESTS AND APPLI 
- \\ Cr N ( M | 
1 ; ¢ { 14 
1 ) 1k 0.020 
| ¢ ace 0.010 
22 ) , O10 ) 
} 2 ) BR Trace 0.0 
) 1 O10 ).O1 
) 64 2 ».010 lrace 
"i 0.008 010 
» Ss 7 Trace OO 
72 $2 )2 ). O10 
) &2 48 woe 10 
) 70 2 10 0.010 
4 8 1 12 
) 6 ® 0 MO 
) 45 } s oo ) 19 
> « 018 
48 a4 ) )O18 
1.89 0. 2¢ ~ | i ) 12 
8 20 2 12 0.018 
4 )2 58 race 0.012 
12 9 82 2 e 
2 16 4 ‘ 0.012 
68 ? 10 


¢] 
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[his includes the quantities of sulphur absorbed from the car- 
and removed 
lo sum up, the removal 


terent 


ng agents, etc., again 


of the sulphur takes place in three 
ways: 
1) During the oxidation period sulphur is removed through 
e action of the slag rich in ferrous oxide, whereby sulphur 
xide is formed which escapes 
In the deoxidation period the white slag, free from fer- 
s oxide, removes sulphur 
The third agent in desulphurization is silicon, forming 
n sulphide. 
is now generally believed that oxides, 


gases, and slag en- 


ires have a much more unfavorable influence on the physical 


I erties of steel than phosphorus and sulphur below 0.02 per 


The electric steel furnace allows the steel bath to rest 
g time under the neutral non-oxide slag, which procedure 
e carried out in the crucible only with difficulty without 
al changes, and which cannot be carried out at all in the 
hearth. The possibility of removing the oxides, gases, and 
enclosure in this way is, therefore, an important advan- 
‘f the electric furnace. 
regards deoxidation, it might be said that it is started by 
lucing carbonaceous materials. The extent and the speed 
xidation depend on the temperature, the amount and the 
in time of the carbon additions. Complete deoxidation 
el with the aid of carbon alone (even with a slag com- 
| y free from ferrous oxide) is possible in the electric fur- 
only, if the refining period is extended for a very consid- 
time. It is, therefore, advisable to remove the last traces 
<ygen by the use of other deoxidation agents like man- 
g se and silicon in order to bring the oxygen into the slag. 
xygen compounds in the slag are reduced by the aid of 
ferr silicon or powdered charcoal. 
] calcium carbide formed at the greatest heat center under 
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TABLE IV.—DESULPHURIZATION EFFECTED DURING ONIDA 
TION PERIOD. 
Decrease 
Ore added. C% Mn% P% S% Si% of S. 
Charge E 152.. : 0.19 0.76 0.02 0.045 trace an 
OORT ee Ske 0.13 0.48 0.01 0.044 ” 26.7 % 
“just before slagging 25 0.09 0.30 trace 0.033 
Charge E 169 ; 0.20 0.64 0.03 0.056 trace 
DRE Backenetnenenes 30 0.20 0.52 0.02 0.056 o 30.4% 
” before slagging 35 0.12 0.28 trace 0,039 sig 
Charge E 455..... ..»» 0.23 0.62 0.030 0.059 traces 
SUMED Zsccccccssesses § 0.22 0.44 90.010 0.048 23.7' 
Sample 2 ds hinds ieee 10 0.21 0.42 0.010 0.045 ee 
“before slagging. 15 0.21 0.38 0.005 0.045 
Charge E 758 enawe 0.17 0.56 0.025 0.052 traces! 15.4% 
Sample before slagging 25 0.09 0.22 traces 0.044 oe \ 
ATIONS OF VARIOl ELECTRIC STEELS 
PeENSILE STRENGTH 
» Ap ator 
Ke Elongat Reduct 
Sq 1 200 Cros 
Mm Mm. Bar Sectior 
0.16 $1.2 30 65.6 Angle 130x65x8 mm 
0.08 43 31 62 Angle 130x65x8 mm 
0.13 47 31 5 Angle 130x130x12 mm 
0.25 s 27 52.8 Iron 150x12 mm 
0.26 60 23 49 I-beam N. P. 30 
0.20 6 19 $2 Engine and machine pa 
0.47 86 13.2 23.5 0 mn quare blocks 
0.37 86.9 12.8 0.3' Flat steel bars 
0.40 89.4 ©. 7 21.4° Flat steel bars 
0.34 97.1 ¢ 23.8 Die 
0.25 99.5 8° 20.1 Punches 
0.36 83.8 11.5 19. 8° Tramway car-wheel tires 
0.2 71.5 1 32.9° Railway car-wheel tires 
0.17 64 19 40.7 Axles 
0.28 74.4 13.3%; 24.9' Locomotive wheel tires 
0.19 78.7 4 20.5 Locomotive wheel tires 
0.23 72 17.7 44 ; Shafting 
72 16 45.2° Shafting 
0.12 61.8 23 48. ¢ Spindles 
0.15 4 22 $8 .¢ Spindles 
0.16 « Knives, shears, chisels 
0.32 79.7 15 40. 4° Tools 
0.22 79.6 10.2 32.9° Pieces for forging 
62.1 59.5 Quenched at 700° C. in oil 
59.6 36 63 .8* Quenched at 700° C. in water 
0.23 93.3 9 °s 18. 8' Rolls for making grooved 
Tall 


the are can be increased so much in amount by raising the ten- 
sion of the electric arc that during the cooling of the slag ladle 
the acetylene is ignited with explosive violence. 

Coussergues (Revue de Metallurgie, 1300, p 
the calcium carbide causes the 
contact surface of metal reaction: 
CaC, +2H=Ca+C, Hz, thus removing hydrogen from the 
steel and thus rendering electric steel more free from hydrogen 
than even crucible steel. 

The products of the Girod furnace in the Gutehoffnungshutte 
are carbon steels of various degrees of hardness, also alloy 


580) claims that 
formation of acetylene at the 


and slag according to the 


steels, like nickel-steel, chromium steel, nickel-vanadium steel; 
chromium-vanadium steel for high- 
class machine and engine parts and tools. 


Table 5 gives a short synopsis of the 


steel, chromium-tungsten 


and 
in the 


results of tests 


analyses, and the application of electric steels made 
Girod furnace. 
Oberhausen, Rhineland, 


Germany. 





Cobalt.—The principal uses of cobalt in the United States 
are in making glass and pottery. A beautiful blue is given to 
glass by the oxide of cobalt. Sympathetic inks, according to a 
report of the United States Geological Survey, are made from 
cobalt acetate, and that colored 
heated or colorless when cold. This interesting phenomenon is 


chloride, nitrate are when 
due to the change in color of the salts on the absorption of 
water. When dry they are blue and easily seen on paper; when 
damp they are pink; and when dilute, colorless. A puzzling 
application of this principle may be in a doll whose dress is 
blue in dry weather but changes to pink when subjected to 
dampness, as in wet weather or when the doll is held in the 
steam of a tea.kettle. Artificial flowers are made to show the 


same effect. 
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Progress of British Columbia Zinc Investigation. 

The status of the investigation into the zinc resources 
British Columbia, now being conducted by the Department 
Mines, has been outlined in a recent report to the Director 
the department by Mr. W. R. INGALLS, consulting engineer t 
the commission. The gist of the report follows: 

Work has been prosecuted in the field of electric smelting 
at the metallurgical laboratory of McGill University, Montreal, 
under the immediate direction of Dr. Alfred Stansfield. A 
large number of experiments have been made with several 
forms of furnaces, certain of which have rather elaborate con 
struction, and with a variety of material. The early experiments 
were directed chiefly toward a discovery of the metallurgical 
conditions which have hitherto prevented a satisfactory con- 
densation of zinc as molten spelter. While I cannot say that 
these experiments have afforded us a complete explanation of 
these conditions, they have taught us a good deal; but in spite 
of the knowledge acquired we have been so far unable to mas 
ter the difficulties 

We have indeed produced small quantities of spelter, and 
in some experiments have condensed a fairly large proportion 
as molten metal, but we have not yet been able to do that at 
will. Our experiments have thrown light on the principles of 
furnace design and have led us to condemn several types that 
we have tried. Our work has indicated that in order to achieve 
any material improvement over the ordinary practice of zine 
smelting it is necessary to abandon certain features of the lat 
ter and contemplate continuous charging of the ore and reduc 
tion material, and discharging of the residuum without inter- 
fering with the process of distillation. These conditions intro 
duce a multitude of perplexing difficulties which can be worked 


by tedious experimentation 


out only 

At the request of the secretary of the Canadian Mining 
Institute I presented at the meeting of the Institute at 
Quebec in March, 1911, a paper on the problem of mixed sul 
phide ores, that concisely summarizes the state of the art in the 
treatment of such ores, and the natural obstacles that block 
procedure in certain directions. This paper was published in 
the Jnstitute Quarterly Bulletin No. 15, pp. 23-30, June, 1911 

4 careful scrutiny of the work on the treatment of such 
ores that is done by other metallurgists and investigators has 
been maintained, and I have examined numerous proposals 
that have been presented with more or less detail, but I have 
not discovered anything save one that in my opinion holds out 
any promise of successful adaptation to the conditions existing 
in British Columbia. I regard the electric work as being of 
particular interest as an exploration in a virgin field of unknown 
possibilities. Doubtless with the same idea a great deal of work 
is being done in this field by numerous investigators in Europe 
and America. I have been informed within a few weeks that 
there are now two electrothermic zinc smelters in operation in 
Scandinavia, viz., one at Trollhattan, Sweden, using about 7000 
hp, and one at Sarpsborg, Norway, using about 4000 hp. Oper- 
ations at these works were inaugurated five or six years ago, 
but according to my information the results were for several 
years commercially unsatisfactory, and it is only recently that 
it has been claimed to have become possible to make spelter 
from ore upon an industrial scale. The companies operating 
these works maintain absolute secrecy, and I have not been 
able to learn any details of their operation. 

Apart from the work in Scandinavia, as to the commercial 
success of which there is no information available, the electric 
smelting of zinc ore is, in spite of all claims to the contrary, not 
only still in the experimental stage, but is in the infancy of the 
experimental stage. Even if the metallurgical difficulties can 
be overcome, which is possible, I am of the opinion that no one, 
except perhaps the Scandinavians, is yet in a position to make 
any reliable estimate of commercial advantage or commercial 
results in any way. It is, however, worth while to determine 
the possibilities and publish the results for the general benefit. 
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unveiling so far as possible the secrecy that is likely to be main 
tained as to the investigations in this field by private interests 
having always in mind, of course, the hope that our work 
may develop a process that will be commercially applicable t 
the treatment of the zinc ores of Canada 


Cyanide Tailings Disposal in Mexico. 


The discharge of cyanide tailings into streams, the waters of 
which are later used for domestic, industrial or other public 
purposes, brings up the possibility of legal complications be 
tween metallurgical companies and industrial or agricultural 
communities. 

With a view to gathering information on the metallurgical 
side of the subject, the Instituto Mexicano de Minas y Metal 
urgia recently propounded a number of questions to leading 
metallurgical companies. The questions concerned: 

(A) the percentage of cyanide contained in material dis 
charged into streams, and the distance down stream at which 
these percentages persisted ; 

(B) the chemical or mechanical possibility of eliminating or 
reducing the quantity of cyanide in discharged tailings; 

(C) the cost of conserving or impounding tailings in stacks 
or dams; 

(D) the possible use of tailings for mine filling; 

(E) the advisability and cost of purchasing adjoining lands 
which might be affected by the discharged tailings and cyanide 

Krom the replies received by the Institute and published in 
its Informes y Memorias, the following are given as represent 
ative opinions 

Mr. Hucu Rose, of the Compania Beneficiadora de Pachuca, 
writes as follows: “(A) and (B)—I have no information of 
value on these subjects. (C) Where the location of a mill is 
such that a convenient dumping ground is available at reasona 
ble expense, I consider it by all means advisable to retain the 
tailings in dumps or dams, according to the condition in whic 
the tailings are discharged from the plant. Where the tailings 
can be discharged dry, they may be stacked either by belt con- 
veyors or by cars. Where the tailings are discharged with con 
siderable moisture, the South African practice of retaining the 


} 


tailings by dams built automatically by the discharged tailings 


is an easy and cheap method. This method may be also us: 
to recover the water in the pond so formed 

“The cost of conserving the tailings by either of the above 
methods naturally varies to some extent with the special con 
ditions of each plant, but in any case should not be over 2 
3 centavos per ton, exclusive of the cost of the land.” (1 pes 
or Mexican silver dollar = 100 centavos) 

“In a great many instances the conservation of the tailings is 
a wise policy, not only as a means of avoiding trouble with 
land holders, but in preserving perhaps for future generations 
a valuable asset. This applies particularly to the silver mills of 
Pachuca. There can hardly be any doubt about further 
vances in milling metallurgy making later economically avail- 
able the values now discharged in the tailings. 

“(D) The difficulties attached to using the tailings for filling 
stopes underground are increased where the tailings are very 
fine, as is the case with all sliming plants. It is not likely that 
this method can be adopted in general, as it requires such s; 
cial conditions covering the location of mine and mill, method 
of mining, etc. It is specially applicable where the topograhy is 
flat or slightly rolling, as is more the case of the Rand, and 
some of the flat mineral deposits. 

“(E) The purchase of polluted lands would appear to b 
very unwise policy, applicable to advantage only in spec 
cases. Not only would it be difficult to secure the land at fair 
prices, but the adoption of such a policy generally would n 
urally result in complications to mills so located where te 
purchase of such lands would not be desirable or necessary. 

“In conclusion, I would say that it is the intention of t!''s 
company to impound its tailings by dams, as discussed in pa 
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for the purpose of not only avoiding controversies 
with land owners, but also of preserving the tailings for later 


treatment by this company or its successors.” 


* * * 


Mr. D. L. H. 


Mining Company, gives the following opinion: 


Forses, metallurgical engineer of the Tigre 

‘The cyanide plant of the Tigre Mining Company, which 1s 
now about to start operation, will discharge into the Tigr« 
Canon 250 short tons per day of slime residues containing 40 
per cent moisture These residues will carry the cyanide 
equivalent of about 50 lb. of potassium cyanide which will be 
wasted by the displacement of 42 tons of weak barren solution 
per day 

‘The presence of this amount of cyanide with the residues 
will give the water in the Tigre Cafon a maximum solution 
strength of 0.025 per cent KCN during the dry season 

‘While it is believed that such a weak cyanide solution would 
have its poisonous properties completely destroyed before flow- 
ing a greater distance than two miles, yet the Tigre Mining 
Company, in order to avoid the possibility of troublesome dam 
age suits, has acquired a strip of land which takes in both sides 
f the cafon from the mill to the Bavispe River, a distance of 
ten miles. The writer is informed by Mr. L. R. Budrow, man 
ager of the Tigre Mining Company, that the total cost of pro 
tecting the company's interests in this way was approximately 
$0,000 pesos 

‘It is not the present intention of this company to collect the 
residues from the cyanide treatment in a dry condition, but the 
plant has been so designed that this may be easily accomplished 
whenever it shall be thought advisable, 1 would estimate that 
the extra operating cost for stacking slime residues which had 
been previously air-dried on the filter leaves would be 6 to 8 
centavos per dry short ton. In the case of this plant it could be 
accomplished best by means of a 12-in. carrying belt. The initial 
cost of such a conveyor installation would be about 4000 pesos.” 

On the subject of filling the mine with tailings the writer is 
of the opinion that, aside from the inconvenience and expense 


of handling the tailings in this manner, such a method of dis- 


posal would be inadvisable at this property; both because of 
he method of mining used here, and on account of the timber- 
ng expense and danger that would be involved. As the veins 
of this property all have a nearly vertical pitch and are com- 
paratively narrow, it has been found most economical to mine 
the ore bodies by a system of overhand stoping 
Fach block of ore is mined in such a manner that the stopes 
are kept nearly filled with broken ore until the level above the 
stope is reached. The ore is withdrawn in quantity only suff- 
cient to compensate for its extra volume when broken, and the 
stopes are never entirely emptied until the section in which 
are located is worked out and ready to be abandoned 
Even if the filling of the mine with tailings were feasible, 
fact that practically all precious metal ores are extracted 
m the upper workings of the mine first makes it obvious 
the storage of the large volumes of mud in a pasty condi- 
would have to be above the main roads and passageways 
would therefore constitute an element of danger and an 
exira expense that would seriously handicap any mining enter- 
prise that might adopt it. 
he practice of rendering escaping cyanide mill solution in- 
us by special treatment has not been tried at any of the 
p'snts with which the writer has been connected. If such a 
p cedure were made obligatory by statute, undoubtedly several 
m:‘hods would at once suggest themselves, the choice of which 
wold depend largely upon local conditions and the spirit of 
t law. 
he judicious use of any one of the stronger mineral acids, 
wile it would destroy the most active poison present in the 
so| ction, would also be adding another impurity to water that 
wuld still be unfit for drinking purposes. If, however, the ap- 
pl ation of the law should require the complete purification of 
vater escaping from the mill, a special procedure consisting 
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of precipitation of all salts in solution and subsequent filtration 
would have to be developed. Such an operation as the latter 
would involve expense that many companies which are now 
operating on low-grade ore and tailing dumps with small mar 
gin of profit could not bear 

“In most instances, however, it will probably be found that 
sufficient purification takes place in a small running stream 
Wood, leaves, fibrous roots of plants and the carbonic acid 
present in the atmosphere are all well-known agents that de- 
compose cyanide, and as these are always present in the smaller 


streams of this country it is evident that waste mill solutions 


mingling with the water of such streams must soon be rendered 
harmless in so far as their cyanide properties are concerned.” 

It should be remembered that the practice, which is becoming 
prevalent in the gold and silver mills of Mexico, of crushing 
ore in cyanide solution enables the operator to obtain a closed 
solution circuit, whereby practically no cyanide is run to waste 
unless “fouling” occurs. Wherever the ore is of such a charac- 
ter that the extraction of values is satisfactory and the de 
composition of cyanide while in contact with the raw ore not 
excessive, crushing in solution is to be recommended, and it 
has the advantage of lessening the possibility of legal com- 
plications from actual or supposed harmful effects of residues 
escaping from the mill 


* * - 


The following compilation of information from the com 
pany’s several mills was contributed by Mr. Greorce Bryant 
resident director of the Guanajuato Development Company : 

(A).—Peregrina Mill, capacity 500 metric tons per day of 
tailings about one half sand and one half slime are discharged 
into a large reservoir which is opened once in two years and 
then during the occurrence of the heaviest rains, so that both 
the water impregnated with cyanide and the tailings themselves 
are taken away by flood water and washed a distance of from 
20 to 30 km from the mill almost immediately. The superin 
tendent’s answer to question (A) is, that “the waters on leaving 
the mill contain about 0.03 per cent cyanide, and are prac 
tically unchanged on reaching the reservoir. 

San Prospero Mill (Mexican Milling & Transportation Com 
pany), capacity 150 metric tons per day, discharges slimes im- 
mediately into the stream, where they join the drainage waters 
from the city. The sands, comprising one-half of the tailings, 
are stacked until the rainy season, when they are also carried 
away by flood waters. The superintendent states as follows, 
answering question (A): “The water leaving this mill contains 
on the average 150 grams cyanide to the ton. 
is greatly reduced about 400 m below the point of the dis- 
charge.” 


This proportion 


Pingiiico Mill, capacity about 300 tons per day tailings about 
one-half sand and one-half slime. The slimes are discharged 
directly into a stream below the mill in which there is sufficient 
water for about one-half of the year to push them along, while 
during the dry half of the year they collect until the floods 
The sands collect 
until the rainy season, when portions of them are washed away 
by the floods. The superintendent states, in answer to question 
(A): “The solution discharged from this plant with the tail- 
ings carries 0.02 per cent KCN. All traces of solution dis- 
appear so m below the plant.” 

Jesus Maria Mill, (Guanajuato Amalgamated Gold Mines 
Company), capacity 450 tons per day of tailings about one-half 
sand and one-half slime. The sands are stacked and some of 
them are carried away during the rainy season. The streams 
flow as long as there is water in the same to push them. 
which is about nine months in the year. The superintendent 
answers question (A) as follows: “The water leaving this 
plant flows down a cafion having very precipitous sides, and for 
some 4 km (1 km—o.62 mile) the total land contiguous to the 
stream and used for agricultural purposes does not total one 
hectare. From that point on there are orchards and more or 
less cultivated land, 


of the rainy season push them further down. 








590 


METALLURGICAL 
Upon leaving the company’s property the solution titrate is, 
KCN CaO 
0.03 % 

0.03% 


of 
2 0.02% 


in terms of and 


1 km down stream 


: ins ™ 0.015% 0.014% 


[hese samples were taken at five-minute interva's over a 
period of two hours, which represents a complete cycie on our 
It includes the 


cyanide of sodium, potassium and the simple cyanide of zinc 


filter, and gives the average solution discharged 


(ZnCy:), usually estimated as free cyanides. 
The total KCy.KSCy, K.FeCys, K:ZnCy,, 
and the related sodium cyanide compounds are as follows: 


cyanides include 


Total cyanide in terms of KCN: 
At plant 
2 km down stream 0.04% 


0.05 


4 km down stream 0.025% 


(B).—Three of our superintendents answer that they do not 
know of any practical chemical or mechanical process for fur- 
ther reducing the small proportion of cyanide contained in the 
discharged water and tailings. A fourth superintendent an- 
swers as follows: 

“It is doubtful whether sodium cyanide is especially detri- 
mental to water used for agricultural purposes, as the sodium 
cyanide undergoes slow decomposition, giving off ammonia and 
urea (both of which are used in the manufacture of artificial 
fertilizers), and formic acid. Rather the excess of lime is the 
damaging material, and this could be neutralized by commercial 
acid, or possibly by our mine waters, should the pumps work 
continuously. 

“Some years ago one plant let its waste solutions percolate 
through refuse from slaughter-houses, manure and 


sawdust to render them harmless, but with indifferent success. 


matter 


Chen, for some years following the introduction of cyaniding 
milling in many camps, efforts wére made to render the effluent 
solutions harmless, but I am not aware of marked success at- 
tending a single effort, and cannot recommend a process to 
effectively accomplish that result.” 
(C). that the 


tailings would increase the milling cost by 1 peso 


discharging dry 


Peregrina answers case of 
per ton. Pin- 
giuiico answers that 60 per cent of the tails discharged are per- 
fectly dry and are washed away ezch year by the rains. An 
other answers, “About 45 per cent of our tailings are now dis- 
and do not river. It 


practicable to discharge the balance dry.” I 


charged dry enter the would be im- 


quote verbally 
from a fourth superintendent’s answer: “The slime discharg: 


averages 42.5 per cent moisture at present, our sand is dry 
Should the tailings be discharged with 
a lower moisture per cent than our ore carries, the solution 
would this until 
capacity would be occupied, and 
then the excess day by day would run to waste. On the other 
hand, if not drier than the ore, there would be a continuous 
seepage of KCN from around the 
lower edge of the dump, and this would gradually find its way 


into the stream 


for practical purposes. 


accumulate by reason of excess moisture 


such a time as all storage 


solution rather high in 
hus, while the objectionable elements would 
would not cause their elimination.” 


-At all of our plants, mines and mills are so far sep- 


be lessened, it 
(D) 
arated that use of tailings for filling stopes would be certainly 
out of the question 
(E) 
to agricultural lands, and up to the present time no claims 
have been suggested 


So far as we know, no damage is done by our tailings 


for such damage. 

In only one case have I taken this matter into consideration. 
In that case we found that a total outlay of 46,000 pesos would 
be necessary to accomplish the purpose suggested in question 
(F), and figuring the ore supply in that property as 720,000 
tons, sufficient for five years’ work, we calculated that it would 
increase the milling cost by 6.4 cents, Mexican currency, per 
ton. 
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Possible Reduction of the Power Consumption 
Electric Steel Refining Furnaces. 


By Cart HEeErinc. 

The question of the power consumption in electric furnaces 
for steel refining is, of course, of great importance and is some- 
times even the criterion, hence it deserves the most careful con- 
sideration. The present article is an attempt to determine from 
present practice approximately what the maximum economy is 
which may be expected in a furnace designed with that end in 
view. Such a figure would show what the limit of economy is 
beyond which we cannot expect to go and how near present 
practice is to this best economy. As the deductions are based 
on data from an actual furnace they, of course, are subject to 
the same inaccuracies as the original data. But even if these 
data are not accurate, and the writer assumes no responsibility 
for them, they are not likely to be far wrong, and the descrip 
tion of the method of making the deductions may itself be of 
interest, as it can be applied in the future when better data 
become available. Even if the present data should have been 
100 per cent greater (worse) the results deduced would still be 
surprisingly favorable. 

The chief function of a furnace for steel refining is merely 
to keep the metal at a ccnstant temperature during the process 
of refining. In the large Chicago furnace the metal is said to 
even leave at a slightly lower temperature than that at which 
it entered. Hence the only energy to be considered here is that 
necessary to keep the temperature constant; if, therefore, ther 
are any chemical reactions which consume energy, or if there is 
any melting done, or any increase in temperature, the energy 
necessary for this must be added. Moreover, the heat lost 
through the doors, electrodes, etc., is also neglected, hence must 
be added in an actual case. 

When the temperature is maintained constant it means that 
the total energy supplied to the charge is equal to that lost by 
it. The heat loss from the charge must, of course, all flow 
through the bounding surfaces of the charge—that is, through 
the top, sides and bottom; it is lost by radiation from the top 
For want of 
better data it is here assumed that the loss by radiation from 
the top is at the same rate per unit surface as that by conduc- 
tion from the sides and bottom. Though this is no doubt not 
strictly correct, it is probably sufficiently so for the present 
purpose of reaching 


and by conduction from the sides and bottom. 


this figure can be 
corrected later when better data become available 


an approximate figure; 


It is also assumed in the present deductions that the insula 
tion of the walls in actual practice is uniform for all different 
sizes of furnaces—that is, that the heat energy passing out of 
the metal per square foot of its outside surfaces is a constant 
and is equal to that in the particular furnace from which th 
data were obtained. If this insulation can be improved the final 
figures will be lowered accordingly. 

Under circumstances the 
bounding surfaces for a constant 


through thes: 
temperature are, 0! 
course, dependent only on the extent of this surface and not o: 
the quantity of the metal within the walls. 

If, therefore, the loss is a constant per square foot of surfac 
of the metal, and is independent of the quantity of metal, 
follows that the loss will be least when the metal is in the shap 
of a sphere. But as this is impracticable it will be assume 
here that the ideal form in practice is a hemisphere, leaving 
dome of an equal hemisphere above for working space. 

The problem therefore is, on the basis of a constant loss p< 
square foot of metal surface, what will be the total loss wh« 
the body of metal has a hemispherical shape? 

This constant loss may be deduced from a recent paper |! 
Mr. Albert Hiorth, read at the recent Toronto meeting of th 
American Electrochemical Society’, in which he states that | 
actual test it required 180 kw to keep the steel melted ove 


heat losses 


inside 


these 


1See preceding issue of this journal, p. 534. 
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ight in one of his five-ton, two-ring, single-phase induction 


urnaces for steel refining. As there are no electrodes, this 
epresents the power which is being continuously lost through 


When the took 
more, but presumably cold slag was then being melted, and 


the walls. furnace was running it somewhat 


probably the covers were frequently removed; there was also 
presumably an increase in temperature; these doubtless ac- 
count for the increased input of power. For the present pur- 


oses, therefore, it is probably fairest to use the figure for the 


ill-night run. As these measured results were used by him to 


lesign a 30-ton furnace, it may be assumed that they are fairly 
rrect. 
He also gives all the dimensions of the crucible and body of 
metal; hence, one is enabled to deduce from them the outside 


surface of the charge of metal and the total outside surface 
of the crucible. These deductions have been made by the 
present writer and the result is that the average continuous 
loss of heat from the bo nding surfaces of the metal (sides, 
bottom and top) is equal to about 13 kw per square meter, or 
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kw per square foot. The total surface of the charge was 13.9 
m., and the total loss 180 kw. The total exposed outside sur- 
e of the crucible was 56 sq. m., 
face. 

his average figure, 1.2 kw per square foot of metal surface, is 
It is doubtless 


or about four times the metal 


en as the basis of the following deductions. 
ater in some parts and less in others, but, as the results are 
essarily only approximate, a further refinement is hardly 
rranted. 

a Roechling-Rodenhauser single-phase, two-ring, induc- 
1 furnace, the data for which was kindly furnished to the 
ter for this purpose, the surface of the metal charge was 
nd to be 6.36 sq. meters, and the power necessary to main- 
n the temperature was given as about 80 kw.; it was a 2-ton 
nace, hence considerably smaller than the other one. This 
luces to a loss of 12.5 kw. per square meter of metal surface, 
1.17 kw. per square foot. The agreement is herefore con- 
natory and is in fact strikingly close. 
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be improved, an easily re- 
for the losses through walls 
kilowatt 


As these figures can no doubt 
membered rough-and-ready figure 
under 
square foot. 


steel refining conditions is therefore one per 

A ton (metric ton equal approximately to a gross ton) of 
molten iron occupies a volume of about 5.13 cu. ft. From this 
and the above data the following table has been calculated. It 
gives the kilowatts which would be required on the above bases 
to keep steel at the refining temperature, the bottom of the 
hearth being hemispherical and the metal just filling the hemi- 
spherical part. Hence it gives the least number of kilowatts, or 
kilowatts per ton, required under the best practicable conditions 
for obtaining the least loss. The curves give the same results 
graphically. 


Capacity. Diameters 


Gross Tons. Cubic Feet in Feet Kilowatts. Kw. per Ton 

I 2.57 2.14 13. 20. 

I 5.13 2.70 20. 20 

2 10.3 3.40 32 16, 

c 25.7 4.61 60. I2 

10 51.3 5.80 905. 9.5 

15 77.0 6.65 124. 8 

20 154 8.38 200 6.6 

50 257 9.93 278. 5.5 


The figures in the last two columns will be found to be far 
smaller than those of present practice, showing that there is a 
possibility of very great improvement in reducing the consump- 
The actual figure for the Hiorth 5-ton induction 
In the 
South Chicago 15-ton furnace it is given as 50 against a possible 
8 


tion of energy 
furnace was 36 kw per ton as agains a possible 12 kw. 





| Tons T 


V; 





FIG. 2.—INCREASE OF SIZE OF FURNACE WITH INCREASE OF CAPACITY. 

The figures in the table are based on the actual results in an 
induction furnace, but, as the heat insulation per square foot of 
metal surface of a simple hearth could no doubt be made still 
higher, the numbers in the last two columns can probably be 
still further reduced. 

These extremely low power consumptions in the table point 
out the direction in which progress becomes possible if the 
power consumption is important. They can, of course, be ex- 
pected to be reached only in those types of furnaces in which 
it becomes possible to give the hearth its best possible shape 
and in which the necessary slagging surface is obtained by 
energetic circulations, as, for instance, in the type of furnace 
the writer and described in a recent paper read 
before the American Electrochemical Society? and abstracted 
in the May issue of this journal, p. 277. In other types the re- 
sults may be approached more or less closely by so designing 
the hearth or crucible that the bounding surface of the metal is 
the least possible in that particular type. 

The above deductions have nothing to do with the length of 
time of the refining. If by any improvements, such as rapid 
circulation, which brings all parts of the metal into repeated 
contact with the slag, the time of treatment could be reduced, 
it would, of course, reduce the energy required still more, and 
in direct proportion; this will reduce the kw-hours, as dis- 
tinguished from the kilowatts, and it is with the latter only 
that the above deductions are concerned. 


devised by 


2T'rans. Amer. Electrochem. Soc. Vol. XIX, 1911, p. 255. 
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At half a cent per kw-hour it would therefore cost only about 
5 cents per hour and per ton of metal to keep it melted for re- 
fining purposes in a 
furnace. As stated 
slags, raising the 


10-ton furnace, or 3.3 cents in a 30-ton 


above, any power used for melting cold 


temperature, suppwing the losses through 


added 


figures are a good illustration of the improve- 


open doors, electrodes, etc., must be hereto [hese 


surprisingly low 


ments which may be expected by a more careful and more 


rational design, 
The fe 


low 


with a view to obtaining the best heat economy. 
that 
high, and that it may be possible 


lowing further deductions indicate even these 


figures are probably too 


to reduce them considerably, possibly to about half these values 


In an induction furnace the walls of the crucible which sur 


round the iron ¢ restricted in thickness; 


taken 


led in erdcer to protect the core; mor 


res, are necessarily 


in the one from which these data were these surfaces 


are furthermore water co 


over, there are 1.65 tons of copper in the primary turns, which 


are intentionally placed as near and below 


the hot met 


as practical above 
al secondary, to increase the power factor; such a 


mass of copper will carry off a large quantity of heat. It ts 


likely therefore that the average loss of 1.2 kw per sq. ft. of 
metal surface in this particular furnace is higher than it would 
be in one in which the wall thickness is not restricted and in 
which there is no such mass of copper near the charge. The 
outside walls of this crucible were about 23 in. thick (60 cm.), 
the bottom apparently about the same, while the inside ones 
were only about 14 in. (35 cm.); about one-quarter of the 


total metal surface was exposed to these thinner walls. The 
metal charge had about three times the surface exposed to the 
losses that it would have in a hemispherical hearth 

Taking a five-ton furnace with a hemispherical charge as an 
illustration, and assuming the wall to be 24 in. thick, the sur- 
face on the outside corresponding to 1 sq. ft. on the 
about 3.5 sq. ft 


inside is 
about the same as the 


Che 


the flare is 


Hiorth 


hence 


average (4) in the furnace mean cross-section 


of the path of the flow of heat from 1 sq. ft. of the metal sur 
face will then be 1.87 sq. ft., namely, the geometric mean. The 
thermal resistivity of fire brick deduced from Wologdine’s 
results’ is 22.4 thermal ohms for one inch cube. Hence the 


brick 1s 


the difference 


thermal resistance of such a frustrum of fire 
24 X 22.4/1.87 X 144 
f temperature between the inside and outside is about 


the flow of heat W r/R, 


2 thermal ohms; hence if 


1400°C 
would be 


1400/2 700 watts, as 


compared with 1200 watts deduced from the Hiorth furnace, 
or only a little over half as much; hence the figures in the 
table are likely to be nearly double what they should be 
Moreover, the Wologdine values for the thermal conductivi- 


ties are believed to be too high (100 per cent for fire brick, 


according to Clement & Ely), and if this is true, the flow will 
be considerably less than 700, 


perhaps only half as 


table 


great, in 

reduced in the 
It is likely, how- 
magnesite was used as the lining, and this would in- 


the figures in the would be 


less than a third 


350, or to 


ever, that 


crease the flow somewhat, as it conducts far better than fire 


brick The rough agreement of the results deduced by these 


two entirely independent methods shows that the figures are 
not likely to be far 


An additional 


wrong, and are no doubt on the safe side 
check of the order of 


obtained 


these 
The 
of heat emitted per square foot of surface of an iron 
heater, due to 


magnitude of 


figures may be from steam heating practice. 


amount 


radiation and moving air, 


reduces to about 200 
watts when its temperature is about 150°C., and it is said to 
be about 30 per cent greater from a sandy surface, hence 260 


watts. The rate at which the heat would be emitted from the 


surface of the furnace 
200 watts per sq. ft., using Wolog- 

300, using Hiorth’s results, thus 
again showing very good agreement considering the crudeness 
of the figures 


outside five-ton hemispherical men- 


tioned above is 700/3.5 


dine’s value, and 1200/4 


*This journal, 
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It, therefore, seems probable that the surprisingly low figures 
in the table are not only safe, but will in practice turn out to 
be still lower, and perhaps considerably so, showing the great 
advantages that may be gained by first finding out what is the 
best possible design and then approaching it as closely as con 
ditions permit. In an are furnace the conditions are such that 
these very high economies can never be expected, owing to the 
fact that much of the heat of the arc never reaches the metal 
heat 
more particularly to re 


itself: the above figures refer to the losses of from the 
charge itself, and therefore apply 
sistance furnaces. 


Gold, Silver, Copper, Lead and Zinc Production in 
Western States in 1910. 


Che United States Geological Survey has recently issued re 
ports showing official estimates of the production of the prin 
cipal metals in Western States totals 
have been tabulated as below. 


For convenience the 
decreased 
Colorado the 
output of lead and zinc increased, but gold, silver and copper 
showed 


Arizona showed an increased output of gold, but 


production of silver, copper, lead and zinc. In 
a decrease. Idaho had an increase in production of 
silver, lead and zinc, but showed a decrease in gold and copper 
In Montana there was an increase in lead and zinc, but a de 
crease in gold, silver and copper. Nevada had an increase in 


output of gold, silver and copper, but a decrease in lead and 


zinc. In Utah there was an increased output of copper and 
zinc, but a decrease in gold, silver and lead 

Arizona. Colorado Idaho 
Gold, value... $3,149,306 $20,507,058 $1,096,842 
Silver, fine oz...... 2,566,528 8,509,508 7,300,742 
CAE, Diiicscuvcen 297,491,151 8.359.535 7,037,202 
Lead, Ib. 2,696,151 70,071,273 228,258,830 


Zinc, Ib 
Total 
Tons 


pitea wed waa 5,484,800 
$42,731,519 


3,014,909 


77,089,048 5,603,114 
$16,316,196 


1,780,174 


i caeaeeen 


$33,673,879 


mined 2,434,004 


Nevada 


Utah 


$4,032,085 


Montana 
Gold, value $3.730,486 
Silver, fine oz.... 12,162,857 


284,808,553 


12,470,871 10,400,97 ! 
Copper, lb 


Lead, Ib 


64.359,308 127,597,072 


4,871,130 


4, 100,292 123,597,072 


BEE, Wa eweseces 31,038,184 2,707,071 16,307,104 
Total value......... $48,358,253 $34,152,148 $32,199,185 
Tons mined........ 5,070,440 3,055.775 6,330,308 





Sixth Congress of the International Association for 
Testing Materials. 


The sixth congress of the International Association fo 
Testing Materials will be held under the patronage of the 
President of the United States at the Engineering Societies’ 


Building, New York City, during the week beginning Sep 
tember 2, 1912. 
The nature of the 


is Cf cisely 


for which the congress will meet 
the 
unification 


work 


described in section 2 of by-laws of the 
and of standard 
methods of testing: the examination of the technically im 


portant 


association as “the development 


construction and other 
materials of practical value, and the perfecting of apparatus 
used for this purpose.” 


properties of materials of 


Another of the most important functions of the association 
is the establishment of standard specifications for materials 
used in manufacture and construction. As these specifications 
are of greatest value to engineers, it is to be hoped that many 
American engineers will join the association in order to atten« 
the congress and aid in establishing these specifications. 

Prof. Henry M. Howe is the president of the American 
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and president of the 
International Association for Testing Materials. Prof. Edgar 
Marburg, of the University of Pennsylvania, Philadelphia, Pa., 
is the secretary of the American society. 


Society for Testing Materials acting 


Mr. H. F. J. Porter, 1 Madison Avenue, New York City, 
is the secretary of the organizing committee of the congress, 
and all communications concerning the congress should be 


addressed to him 


An Historical Note on Ore Treatment in San Juan 
County, Colorado 


Pr ISSER 


By Warren ( 


lt is often stated that milling practice in San Juan County ts 


far behind the times, which is probably true. Pressure has, 


within the past few years, by 


created the 


however, been brought to bear 


adverse circumstances, which has incentive to d 


} 


conditions and institute the best methods 


will no doubt 


etter work, improve 


re treatment Chis result in successful 


“lern practice at no distant future time 


In picking out past and present methods thx 


the flaws of 
is that instead of having one problem to 
} 


ng at successful extraction of the metallic values 


uin fact discovered 


general cl 


Cal h ch; 


such as might nfront a camp mining one 


ore, there are here a dozen to solve tor 


ore mined 


discoveries made in 1861 were abandons neces 


irily on account of the violation of treaties with the Indians 
and it Brunot 


that mining operations started in earnest 


until 1873, when the Treaty was made, 


was not 


The vear previous the Little Giant Company 
I I \ 


in Chicago, anticipating the signing of this treaty, and they 
immediately took steps to replace their arrastres by stamps 
and amalgamation plates Their ore was a brown quartz 


arrying free gold in quantity. 


In these early days silver was high in value, ranging around 


$1.29 per oz. and ores were mainly sought which carried high 


silver values. Gray copper and galena ores were found abund 


antly as smperficial ores 


Mineral Point, where outcrop some of the largest and most 


extensive veins to be found anywhere, received much attention 


iring 1874 and the year following. The pay streaks were 


arge and some of the ore carried silver in hundreds and 


housands of ounces to the ton. Gray copper ores were found 
in many properties and some rich pockets were opened. Thx 
ill Young mine, for instance, produced $50,000 in one pocke- 
he Old Lout produced an ore carrying bismuth and associated 
th a pyrite of botrioidal crystallization which ran $3,000 per 
n. The 


iS Same 


\laskan mine produced $100,000 in one pocket of 


character of ore 


Early Silver Processes. 
The most enterprising of these Mineral Point mines, how- 
er, was the San Juan Chief. It was early discovered that 
uch of the value of the ore was being dissipated in exces 
e freight and treatment charges, and regretting that they 
d not know of some method of saving the gold, copper, lead 
d zinc, they decided to institute a method of treatment for 
3efore this some of the ore had been treated in 2 
Forks jigs and 
slimed losses resulted. A 


ver alone. 
mill at 
les but the ore 


stom Animas with crusher, rolls, 


was and great 
ddle was put in but this too proved a failure. 
built 
ir Mineral Point, where they worked up a leaching process, 
pposed after the Augustin 


cess, and then they built a larger mill which is now the 


Kempton and Thatcher finally a small testing plant 


now to have been designed 
Here were placed a Blake crusher, rolls, 
The material from the mine, after 
ng crushed and stamped, was dried in one of the roasters 


It was then 


n Juan Chief mill 
mps, roasters and vats. 


d then given a chloridizing roast in the other 
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fed hot into a vat of sulphuric and nitric acid solution where 
it was leached for thirty or forty hours. The solution was then 
drawn off and run through granulated copper suspended on a 
cloth screen immersed in water just below the top of another 
tank The by the 
turn was recovered by being precipitated on iron sheets hung 
in the tank 
then filter-pressed, melted in large graphite crucibles and cast 


silver was precipitated copper which in 


below. The silver remaining on the screens was 


into bricks. Later it was attempted to crush and roll dry, and 
still later to concentrate on Cammett tables and canvas. 

\t Gladstone where the high grade gold-silver ore of Pough- 
delivered, and at Crookes mill, two 


keepsie Gulch was being 


miles north of on the 
the North Star 


works of the 


Silverton, operating copper ore of 


Solomon 


gray 


mine on King Mountain, lixiviation 


character were installed a short time fol 


Same 








SILVI \KE MILL AND TERMINAL EQUIPMENT TWO MILES ARBOVI 
SILNV ON, COLO 

lowing the. San Juan Chief operations. It is clearly evident 

that the method was designed to treat the gray copper ores, 


tetrahedrite, freibergite and perhaps stromeyerite, which were 


subject to excessive sliming by ordinary wet concentration 


The causes of the failure to treat the Mineral Point and 
Poughkeepsie gulch ores were varied. The freight on acid 
and salt was extremely high; the exact figures are not now 


available but one of the operators of the San Juan Chief tells 
that it was cheaper to buy a four horse team and wagon in 
Denver and haul it in. It was thought that the railroad con- 
sidered the acid so dangerous that in case of a wreck the rails 
for miles around and the two nearest stations would be entirely 


destroyed. Again the failure to receive payment for gold and 


the absolute waste of the copper and lead values worked an 


other hardship. Then, too, the presence of much zinc mineral 


interfered with successful concentration and reduction 


Smelting. 


In 1874 the Green smelter, just north of Silverton, 


erected and it was blown in the following year, treating prin- 


was 


cipally the sulphide ores of Arastra Gulch and Hazelton Moun- 
tain. This is reported to be the first successful water-jacket 
furnace in Colorado. 

Crooke and Company erected a 
1875, 


Lake 


and drew sulphide ore from the mines in the northern 


smelter at City i 
part of the county around California, Mastodon and Pough 
Point. Mather and 
Pueblo also bought ore around the county in competition with 
the Crooke smelter. 

In 1876 a concentrating mill was erected at Animas Forks to 
treat the ores of the Red Cloud mine near Mineral Point, but 


keepsie Gulches and Mineral Geist of 


this was not successful. 
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Jas. Cherry built the Eclipse smelter at the mouth of Grouse 
Gulch in 1880, at a cost of $65,000 and worked only a few 
tons of lead ore from the Mountain Queen mine 

The Green Smelter about this time was moved to Durango, 
where it became successively the New York and San Juan 
Smelting Company, The Durango Smelting Company, The San 
Juan Smelting and Mining Company, until 1895, when it be- 
Plant of the 


fining Company, now operating under that name 


came the Durango American Smelting and Re 
In 1883 sampling works were operating in Silverton, under 
Sweet, T. B 
Two years previously the rich copper-sil- 
ver deposits of the Red Mountain district had been discovered 
Walsh at Silverton on the 
site of the Martha Rose smelter ostensibly to handle these 


the management of E. T 


and St 


Comstock and Company, 
iber Bros. 
and a smelter was built by Thos 


ores 

The samplers assisted in securing the production of great 
quantities of sulphide ores and a large tonnage of low grade 
ore of this character was developed. Their concentration was 
attempted by Edward G. Stoiber and Judge J. H. Terry. 

Concentration. 

Stoiber erected the first Silver Lake mill in Silver Lake Basin 
where forty stamps were followed by concentration tables. In 
1893, a Bleichert tramway was built from this mill to the rail- 
road and in a short time a 100-ton mill was built at the lower 
terminal, to which milling operations were then removed. In 
this latter mill were used rolls, jigs, vanners, tables, and later, 
canvas The mill burned in 1905, and in 1907 
the present modern mill was built on the same ground. 

J. H. Terry’s operations were first carried on with a ten- 
stamp mill near Lake Em and the Sunnyside mine. Later a 
larger mill was built at the forks of Eureka Creek, two miles 
below and still later a forty-stamp mill was built at Eureka 
This 


tables was 


on the railroad, aerial tramways being run to the mine. 
mill has been in continuous operation for many years 

The successes achieved by Judge Terry and J. H 
were emulated by many, some being fairly successfu 
centrating reducing their ores and others using the op 
portunity thus presented to secure the erection of 
their sight. The Gold 
eighty-stamp mill; North star, twenty stamps; Hercules, twenty 
and the Iowa, a roll mill, were highly successful. 

The year 1906 witnessed a mill building boom in San Juan 
County. The Old Hundred mill was built at 


1350 Ib 


Stoiber 
1 in con 
and 
mills on 
King, an 


properties with no ore in 


stamps; 


enormous cost, 
using 
The 


their 


stamps, plates, Card tables, and Sperry slimers 
became 
was defeated 
At the Mogul mill 
the character of the ore, carrying high percentages of 


and amalgamation 


concentration 


slimers were discarded 


e ffort 


soon 
chief Successful 
through lack of classification, principally. 
zinc, 
was the sticking point and the mill closed down after some very 
expensive work including the installation of Blake machines 
The problem here remains to be solved to-day 

In 1905 and 1906 the Gold Prince mill was built at Animas 
Forks. 
a cost of half a million dollars, of steel 


This is a 500-ton mill of 1oo stamps. It was built at 


and reinforced con 
crete and is a very modern building. It is hard to state just 
why its operation was not continuous but it is maintained that 
the ore reserves in the mine were not adequate to meet the 
It was operated under receiver 
ship during 1909-10 and is now awaiting the outcome of liti 


gation. 


enormous tonnage required. 


Very little data is available covering the milling of the sul 
The savings were poor as a general rule. 
factors crept in to render the extraction difficult. A desire to 
stamp for purposes of amalgamation and to produce concen- 
trates simultaneously, met with a loss of lead and other values 
in the tailings on account of the fine grinding. The presence of 
zinc, for many years a bugbear on account of the penalty in- 
flicted by the smelters for its presence, induced further losses 
of included values upon being eliminated. 


phide ores. Several 


A rhodonite gangue 
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introduced a waste mineral of high specific gravity, whicl 
crept up on the table and interfered with the separation. Thx 
Sunnyside mine has had all these factors to contend with 
Here an attempt was made to produce a zinc product witl 
Blake machines, which was partially successful, up to the 
time that the zinc plant was burned. 


Prospects for Cyanidation. 

The treatment of the siliceous ores of the county, carrying 
values principally in gold and silver, is to-day presenting 
broad field for operation in which 
mainly experimental 


past efforts have bee 
In Ice Lake Basin an attempt was made 
to treat the dry ores of the overlying volcanics by amalgama 
tion. The gold is coarse and rusty, however, and a saving of 
about 40 per cent was all that could be obtained. Cyanide 
tests on these ores gave an extraction of 92 per cent of the 
gold and 66 per cent of the silver, in eight hours, using com 
pressed air for agitation and aeration 


cyanide was experienced. 


Only a small loss it 


On the Eastern Range, including a rather large area, th: 
siliceous ores containing values in free gold associated with 
argentite were overlooked for many years save for an occa- 
The Intersection five-stamy 
mill is the pioneer in this field and this was built solely for 
experimental purposes. 


sional shipment of high grade ore 


By amalgamation and the production 
of a pyrite concentrate on an Overstrom table a saving of 8 
per cent of the combined values has been made. That it is 
cvaniding field is unquestionably the case. The Esmeralda 
Little Maud, Intersection, Ridgeway, Buffalo Boy and Crystal 
Lake properties have all had highly successful tests showing a 
good extraction with a small loss in cyanide. 

If the reports concerning the extraction of values in som: 
of the mills are true it is not surprising that few reliable re 
ords have been kept; but at the same time it must be born 
in mind that a great complexity and diversity of ores exists 
in this district which has tried the skill of many good mill men 
Moreover had at their little 
which could do the work, up to a very recent time. 


they disposal very machinery 

The introduction of electrostatic machines has been the most 
important step that has been attempted for many years, and 
that it will be successful in the production of high grade 
products has already been proved by exhaustive tests, chiefly 
on zinc-bearing ores. The success of mining operations in the 
San Juan is now largely dependent on ore treatment, and th« 
backwardness of milling operations has constituted unwitting] 
a conservation of a greatly diversified mineral wealth. 


Suverton, Colo 


Reinforced concrete jigs have been decided upon to re 
place wooden jigs at the mill of the Cananea Consclidated Cop 
per Company, Cananea, Mexico. They were designed by F. J 
Strachan, superintendent of concentrators, and are described it 
The in 
side of the structure is coated with a mixture of lye, alu 
cement and water. 

The so-called bicarbonating process of treating oxidize 
or carbonate ores is carried out by dissolving the minerals in 


detail in the Engineering and Mining Journal, Oct. 7. 


water solution of CO, under pressure, forming bicarbonates o 


the metals. The water solution is separated from the gangu 
and the different mineral salts are caused to precipitate by suc 
cessively reducing the pressure to the critical points at whic! 
the various carbonates are claimed to separate out of the solu 
tion. It is claimed, for example, that with copper and zinc i 
solution as bicarbonates under pressure, if the pressure 
gradually reduced copper will precipitate before zinc, and tha 
this means of separation can be made quantitative. The whol 
process is carried out in the cold, and consists of a system o 
agitating and pumping, with recovery of the CO. when tl 
pressure is released from the bicarbonate solutions and wh« 
the precipitated carbonates are calcined. The idea has neve 
been carried out commercially, but has been the subject of ex 
perimentation by H. D. Rankin and E. H. Westling. 
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The ‘* Paragon” Electric Furnace and Recent 
Developments in Metallurgy.* 


By Jon. HArpén. 

Recent developments in the art of steel refining in the elec- 
tric furnace have called for certain modifications in the design 
calculated to meet the requirements of the metallurgist. 

A retrospective view of the electrometallurgy of recent 
years will make this clear. 

When the late Dr. Kjellin, whose untimely decease we all 
had to lament on last New Year’s eve, designed his induction 
furnace, about 1894, to 1808, his primary object was to create 
an efficient melting machine for high-class crucible steel, pure 
and simple, without any consideration of refining possibilities 
which were deemed unnecessary with the high-class raw ma- 
terial employed in the manufacture of such steel 

That this furnace has filled this demand, in capacities up to 
4 tons and more, has in course of time been amply verified, 
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FIG. I.—VERTICAL SECTION OF PARAGON FURNACH 


though the progress, the author regrets to state, has been very 
much retarded in England, chiefly on account of the power 
question, as “surplus” power is scarce in most steel plants and 
is considered more necessary for other purposes, though it 
has been repeatedly proved that a clear saving of from £1.10.0 
to £2.0.0 ($7.50 to $10) per ton of steel, in the melting, can be 
effected with this furnace. 
It is well known that very little refining as regards sulphur 
and phosphorus can be effected in the induction furnace on ac- 
sunt of its small slag surface, and the comparatively low tem- 
erature of the slag (though degasifying is daily carried out 
n a large Kjellin furnace by a prominent Continental European 
rm, the Poldihiitte A. G. in Bohemia). 
The reason for this behavior is quite obvious, but a crude 
nalogy may serve as an illustration. Imagine there are two 
ips of water on the table, one containing hot and the other 
ld water, and let us drop a lump of hard crystal sugar into 
th; as is well known, the sugar will dissolve much more rap- 
y in the hot water, also if some special salt is added, it may 
found to dissolve quite readily in the hot, but not at all in 
e cold water. 
The impurities in the steel may be considered to act pre- 
ely in the same way; they dissolve readily in a super-heated 
ig blanket of a temperature considerably higher than that of 
» steel, while a slag of the same or lower temperature than 
e steel may dissolve but little or none of the impurities. 
\s to the gases, another crude analogy may be taken for 
mparison. Take, for instance, a vessel containing soda- 
iter, or any other liquid in which gases are occluded. If the 
ime of a burner is applied over the surface of the liquid, 
me of the gases may be made to escape somewhat quicker 
pecially if the liquid is stirred, either by the action of the 


*A paper read before the Faraday Society on October 2, 1911. 


AND CHEMICAL ENGINEERING. 59 





uw 


heat or otherwise) but if the flame is applied from beneath 
the liquid, the degasifying is undoubtedly carried on much 
more quickly, as at the same time the lower portion of the 
liquid is rapidly brought to the surface and the gas expanded 
by the heat. 

These considerations, among others, brought the author to 
work out the design known as the “Paragon” furnace, illus- 
trations of which are herewith reproduced. 

In this furnace, the bath is heated, as is easily seen (Figs. 1 
and 2), both from the surface of the slag by means of suitably 
arranged arcs, and also at the same time from the sides and 
beneath the bath, by means of side plates of “second-class con- 
ductors,” similar to those which have been used for some four 
to five years in the Roechling-Rodenhauser furnace. In this 
manner the metallurgist has it in his hands to apply the maxi- 
mum heat exactly where he wishes to have it, since both cir- 
cuits are made to be regulated at will. Thus, during the de- 
sulphurization and dephosphorization the slag is heated to a 
temperature higher than that of the steel, while during the 
period of degasifying, the bulk of the power is conveyed tc the 
bath through the bottom and sides. 

This design brings in other important improvements, viz.: 
It is quite easy to start the furnace from cold by means of 
the arcs, which obviates the necessity of filling in liquid charge 
as a means of starting the non-electrode furnaces. Further- 
more, the electrode question in plain arc furnaces may in many 
cases become a serious one, as large electrodes for furnaces 


c 








FIG. 2.—PLAN OF PARAGON FURNACE. 


of greater capacities are exceedingly difficult to obtain, and al- 
ways expensive, especially if the losses are considered. 

Owing to the nature of the Paragon furnace, where only a 
smaller part of the power enters the furnace through the elec- 
trodes this drawback is considerably reduced. If, for instance, 
the upper limit of a plain arc furnace is, say 20 tons, on ac- 
count of the difficulty in obtaining large enough electrodes, it 
will be found that this capacity can be doubled with the Para- 
gon type, as only about half of the power is required to pass 
through the electrodes. It is true that with some designs of 
furnaces the electrodes may be coupled in parallel, but this is 
also possible in the Paragon, and this statement therefore holds 
good in this case also. 
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The 


should 


electrodes for a 30-ton three-phase Paragon furnace 


have a cross section of 16-in. x 16-in., or 255 


inches, and in a 50-ton furnace the electrodes should be 24 in 
xX 24 1n., 


square 


or 576 square inches, which would still only give a 


maximum of 24.5 to 26 amp. per square inch, which, as ex 
perience has proved, is well within reasonable limits, both from 
This 
correspond to plain arc furnaces having a capacity of only 12 
to 14 tons and 18 to 22 tons. In fact, it 


that as far as the electrodes are concerned any 


an electrical and manufacturing point of view would 


may safely be said 


capacity pos 
sible with the plain arc furnace may be doubled with the Para 
gon design. 

\ further advantage in this design is the greater durability 
of the roof. It is well known that the roof is the part of an 


arc furnace which is most rapidly destroyed by the action of 
































30-TON 


PARAGON FURNACI 


the hot gases. In the Paragon furnace the destructive action 
is minimized, as only a smaller part of the power is acting on 
the slag 

In cases where electrodes are more or less unobtainable, the 
same design may still be used with advantage, when gas firing 
is used as a substitute for the electrodes, while the electric 
power is applied only through the side plates. One may per 
haps remark that in this case the gas firing alone will be suf 
ficient, but it will be seen on closer consideration that the elec- 
tric heating is still of great advantage, if the analogy with 
the liquid containing occluded gas, is remembered, which should 
be driven out. 

Besides, the desulphurization and deoxidation require a con 
siderable temperature, and in order to obtain this one has to 
blow in a sufficient quantity of air with the gas, which easils 
renders the flame slightly oxidizing, thus making the deoxi 
dation of the steel difficult. 

If electric heating is applied as described, the desired tem- 
perature can easily be obtained in the right direction by main- 
taining a reducing atmosphere, and a more thorough refining 
should be possible without incurring a higher cost. 

Finally, the melting down of cold material with gas should 
be more economical in this particular case than with the elec 
tric furnace proper, since no 


very high temperature is re- 


quired to liquefy low-grade iron; but it is the subsequent re 
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fining, apart from the dephosphorisation, which demands ti 
higher heat energy, and this can be applied in a more efficier 
way by means of the side plates conducting the electric powe 
to the furnace 

These furnaces have betn patented by the author and tl 
Grondal-Kjellin Co., Ltd 

\ trial furnace is just being built in Germany and design¢ 
by Mr. Rodenhauser and the Roechling Iron and Steel Work 
where the Experiment 
have proved that sufficient power can be converted to the bat 
in this 


side plates only are provided for 


way to give the steel the temperature required. Th 


construction of this furnace has progressed so far that tl 
author hoped to give here some figures of the results obtained 
certain delays in the delivery of the electrical parts have, how 
ever, frustrated this, but the results are expected to be ready 
for publication shortly. 

It is expected that this design wili enable the constructors 
to provide furnaces up to 50 tons capacity 

Having now broached the question of very large furnace 
in fact of the largest size possible under present conditions 
few words about a 


the author wishes to mention a new fur 


nace of the smallest size, suitable for laboratory purposes, et 


It is a long-felt want of the steel-maker, to be able to carry 


ut trial melts on a small scale, especially for alloys, befor 
making up a proper charge This is of great importance 
the case of such alloy steels in which expensive ferroall 


are a prominent constituent 
The old method of 
both 


making a trial in a pot in the cruci 
This ne 


the crucible steel maker, as 


furnace is time-robbing and very uncertain 


furnace should be a real boon to 
it enables him to make melts from a few pounds in weight 


to several hundred pounds in a most easy and controllable wa 


The furnace is known as the “Helberger” furnace. It « 
sists of an electrically heated ordinary plumbago crucib! 
lined in such a way as not to react upon the charge. Any 


form of electric current may be used, but alternating current 
of from 25 to 60 cycles is preferabl 
The and 


the contents can easily be watched 


furnace the crucible are top, so that 


made. The 
- 


open at the 


and additions 


temperature is very easily regulated by means of a handl 


temperatures of 3000° C. have been obtained in these furnaces 


which will even permit the melting of platinum and other very 
refractory metals 
The 


tachable crucible for direct pouring; 


furnaces are made either to be tilted or else with 


they are delivered co 
plete, ready for use, at quite reasonable prices 
The 


methods for small capacities ; 


melting cost with oth 


this 


compares very favorably 


a few figures will show 


100 kg. steel requires 75 kilowatthours 
100 kg copper ~ 30 ~ 
1 kg. platinum “ 19 


The following temperatures of the crucible were obtaine 


In 8 minutes 1o00° C. with 90 amperes, 104 volts 
- 1470 “ 7 160 as 101 . 
25 ” 2150 “ 165 a 100 “4 
— , a. ae 93 * 


The temperature was still higher after the last reading, | 
the pyrometer used did not enable any higher readings 

From this it will be seen that any temperature required 
trial purposes in steel-making may be easily obtainable 

With regard to steel-making, it 
stated that such ferroalloys as ferrotungsten are now bei 
made in the electric furnace on a commercial scale in Engla 
by Electric Furnaces & Smelters, Ltd. in their new works 
Luton. Three furnaces are in use alternatively, and alloys 
produced in considerable quantities. 


as 0.25% 


accessories for may 


Ferrotungsten, as | 
in carbon has been made, though 0.5% is more usu 
The power supply is 500 volts direct current which is bet! 
converted into alternating current, 25 cycles, 50 to 90 volt 
by means of a motor generator. 
London, England 
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Iron and Steel Institute Meeting. 





the autumn meeting of the Iron and Steel Institute was held 
| don on Oct. 5 

Phe Duke of Devonshire, President of the Institute, occupied 
hair and was supported by two past-presidents, Sir Hugh 

and Sir Robert Hadtield 
his intreductory address the president expressed great 
regret that it had been necessary to give up the original inten 
1 to hold this meeting in Italy. This was the re regrettable 
iew of the extensive preparations which had been made in 
Italy for the entertainment of the Institute \ resolution was 
pted “that this meeting desires to place on record an ex- 
ression Of its most sincere regret that circumstances have 
isen to deprive the Institute of the honor and privilege of 
lding the autumn meeting at Turin. under the auspices of 
ts kindred organization, the Association for the Italian Metal 


lurgical Industry.” 


[here were a long list of papers of all of which printed ad 


vance copies were available. But only three of them came up 


The others were 


scussion 


read by title 


‘ Transformation of Steel by Heat Treatment. 


\ paper by L. Grenet, of Paris, on “The transformations of 


steel within the limits of the 


temperatures employed in heat 


treatment” was read, in the absence of the author, by the 
secretary 
‘ he chief conclusions of the author are as follows 


Che iron-carbon alloys partake of the general category of 


ys, and no complications due to allotrepic transformation 


element iron need be taken into consideration 
It is quite easy to represent by simple diagrams the mode of 


nfluence of the special elements on the temperature of trans- 


rmation on cooling 
“Quenching sufficiently 


he same 


(rapid cooling from a temperaturs 


gh that the constituents of an allov should not be t 


is at the ordinary temperature) may, as compared with anneal- 


slow cooling), act as follows 


1) By changing the nature of the constituents and, notably. 
preventing wholly or partly the transformation on cocling 


this case, which is rare, so far, that is, as steels are con 


rned, the quenched state and the annealed state are physico 


emically different states, and their properties cannot be fore 


It may, however, be said that in the few instance: in 


h such quenchings are known the quenched state is often 


tter than the annealed state 


Quenching may also act by lowering the temperature of 


transtormation on cooling. In this, which is the most usual 


e, the quenched metal is always harder than the annealed 


e following very general law, which satisfactorily groups 


tacts which have been observed as to steels of the most 


d description, and appears to agree with what is known 


alloys, may be formulated. An alloy is the harder in 


rtion as the transformation which has given birth to its 


tituents at the time has taken place at a lower temperature, 
een more rapid, and as the maximum temperature reached 
the last transformation has been at a lower temperature 
has been maintained for a shorter period of time. 
he pure metals are alloys in which one of the constituents 
the proportion of nil, and the law applies in this extreme 
ince, in which there is but one constituent (pure, or nearly 
iron) 
Vhen it is distinctly higher than the temperature of trans 
ation, the action of the maximum temperature reached 
the last transformation preponderates, and it is this which 
ld serve as a guide in the treatment of steel. 
would appear that the law enunciated above applies equally 
the constituents for the time being result from a transfor 
m which causes the metal to pass from the liquid state to 


solid state (influence of the method of casting), as, for 













example, in sand or in chil ind when they res i 
transformation of the metal to the solid state either before 
after transformation (as in the quenching of steels) 
lhe phenomena relating to the hardening ot stec 

quenching belong, therefore, to the exceedingly mon cat 
gory 

“So far as the real cause of hardening is concerned, it cannot 
be said to be know We are thus led to the conchision that 
hardening produced by quenching is due solely to the fineness 
of the structure The comparison of the quenching of a solid 
solution to the quenching of a liquid solution (cast in chills) 
appears, therefore, to the author to be nearly perfect. In some 
instances the constituents of a metal vary with the rate ot 
cooling (white or grey pig iron, austenitic steels); but, gen 
rally speaking, the constituents of the metal are independent 


} 


of the rate of cooling, and the law connecting the hardness of 


the metal with the conditions under which the transformation 


has been effected applies. Annealing is liquation within a 


solid, and this liquation would appear to be limited only to thx 


extent of the complete separation of the constituents. Exceed 
ingly slow cooling isolates the constituents in steels or 1n alloys 

‘Between the quenching of metal in a state of sclid solution 
naturally enor 


Che cool 
the intervention of 


and the quenching of a liquid metal there are 


mous differences from the practical point of view 


ing of a solid solution takes place without 


} 


a mold, and may be very rapid: the constituents separating 


from the liquid solution are more readily able to segregate by 


the intervention of the liquid solution not as yet decomposed 


than the constituents separating from the solid solution. The 


quenching of a solid solution is therefore more energetic than 
the quenching of a liquid solution 

“Further, while a liquid solution presents no discontinuity, a 
solid solution is divided into grains like the metals formed of 
a single constituent; the grains are larger in proportion as the 


metal has been heated longer and at a higher temperature. 


At the time of the tex- 


‘hot 


formation of the ‘cold stable state,’ the 
ture of this state may depend partly on the texture on the 
stable state’ which has preceded the state at the time being 

“What is important to remember as a guide in the treatment 
of alloys is the relation—independent of any special conceptions 
as to the metal iron—which connects the hardness of an alloy 
with the conditions under which the transformation on cooling 


is produced, and, in particular, with the maximum temperature 


to which the alloy has been raised since the setting at liberty 
of its constituents at the time being.” 
The paper was discussed at considerable length. Sir Robert 


Hadheld 


acts by preventing wholly or partly the transformation in cool 


referred to the author’s statement that if quenching 


ing, the quenched state is often softer than the annealed state 


He could confirm this peculiar fact from observations on 
manganese steel. 

Prof. I. O. Arnold said the paper showed that the rival 
schools of thought were now getting nearer together. He was 


glad that the author had come to the conclusion 


the Sheffield school of metallographists long ago 


especially 
reached by 
that the so-called martensite was not a constituent at all, but a 
structure. 
Dr. J. E 


author as differing in various respects from the usual one. 


Stead criticized the terminology employed by the 


Dr. W. Rosenhain remarked that the author's opinion on the 
cause of hardening differed very much from that usually ac- 
The that the 
hardening effect in quenching arose from the possible preven 


cepted in France or England usual view was 
tion of transformations which would occur on slow cooling 
According to Grenet, however, hardness resulted from trans- 
and their 
present in extremely fine division. But this 


quire experimental evidence to establish it. 


formation occurring very rapidly products heing 


view would re- 





METALLURGICAL AND 
Iron-Manganese Alloys. 

O. ARNoLD, of the University of Sheffield, then pre- 

himself K. KNow Les on “the 

chanical influence of carbon on alloys of iron and manganese. 


Prof. J 


sented a paper by and F. me- 


Arnold and Read had formerly expressed the opinion that 


“the influence of carbon is very considerable, but is by no 


means the d factor, which without doubt is the man 


minating 
LaAnesc 


Che object 


of the present paper is to prove the truth of the 


foregoing enunciation 


[wo series of steels were made, in both of which the man- 


anged from I to 20 per cent. In one series, however, 


about 0.85 per cent, while in the other it was 
I per cent, The results are given of tests of the 


static mechanical and 


Micro 


four typical nearly carbonless 


(tensile) tests, 


properties, 
| 


dynamica ss-Strain tests (alternations induced) 


photographs the structure of 


Ineld, in discussing the paper, gave hardness 
the manganese steels, obtained by the Brinel method 
hardness 


which he said should find much wider ap- 


as very valuable practical conclusions could be drawn 


that the investigation should be ex- 


urge d 


tended to other properties of the manganese steels. 


Temperature Influences on Carbon and Iron. 
E. Apamson, of Sheffield, in his 
m carbon and 


paper on “temperature 
that the 


e chemical 


iron” endeavored to show 


silicon alone is not sufficient in th 


1 


ves facts to show that carbon is precipitated 


virtually in the absence of silicon, and in the 


this precipitation in the case of the manufa 
primarily depends upon the original tempera 
iron is raised in the blast furnaec. 

temperature in the blast furnace the higher the 
| within limits—for it is well known that 
tal carbon than hot-blast iron, al 
overlooked 


temperature of the 


in t 


of this fact has perhaps been 


is that the furnace 


‘f grev iron as well as of the lower grades 


dles contents of sili sulphur, phosphorus and 


t 


mankranese 
The author 


fre carbons 


distinguishes between three different varieties 


under what 
that 


silicon 


and discusses onditions they 


given to show under no conditions can it 


the percentage of controls the percentage 


carbon or the graphite or the ratio of one form to 


her. Under precisely the same conditions of temperature 


and time, additions of silicon may show fairly regular varia 


tions in the carbons, but under the same constant conditions 


phosphorus and manganese would do the same 
“a he facts 


cons 


stated in this vital importance 


paper are of 


idering the iron, and to 


this 


question of the grading of pig 
? 


a large extent explain the objections of many in country 


to complete change in the methods used at present to one of 


by practically silicon contents only The author has 


-asions that it is not possible to regulate 
only, and has no hesitation in saying that the 


ndication is quite as satisfactory as varying the silicon, 


if the user is fully conversant with fracture indications 
“Continu in the 


that 


experience use of pig irons in the foundry 


shows the same tests can be obtained within ver' wide 


ranges of silicon contents course, if it is a question of 


commerce, there should be no objections to irons bv 


silicon contents if this is demanded, and full responsibility is 
taken by the purchaser 


selling 


but when it becomes a question as to 
whether such a method of grading is the best, so as to be of the 
greatest use to the number, the 


greatest reply 


that 


must be an 


emphatic negative, for it would appear carbon and its 
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various conditions, due, as shown, to influences entirely out 
side of analyses, is of primary impertance.” 

In the discussion Dr. J. E. Stead said that the paper was an 
attack upon analysis and also an attack upon those who de 
pended upon the determination of silicon for pig iron. He 
thought that all those who had anything to do with foundry 
work understood thoroughly that the determination of silicon 
was most important. 

Mr. Adamson replied that he was not attacking the chemist, 
who was a very valuable man as he enabled the iron founder to 
use grades of | 


iron which he would otherwise not be able to 
employ. 


But he attacked grading by analysis pure and simple, 
and this meant in fact grading by the silicon content. 

title. Nine of 
from the pens of Italian engineers an gave very interesting data 
Italy. On 
only the two papers on case-hardening are abstracted in this 


he other papers were read by them wer: 


on metallurgy in account of limitations of spac« 


issue. Abstracts of the other papers are reserved for our next 

issue. 

Case Hardening of Steel by Carbon Monoxide and Carbon 
Dr. F. Groxitti’s paper first a summary of the fact 

established in recent years by the author in co-operation wit! 


gives 


others on the theory of case-hardening (the original papers 
having appeared in Gazzetta Chim. IJtal., vol. 38, Ne. 2, 
vol. 39, No. 2, 1910; Rendiconti della S 
Chaim. di Atti della Accad 
delle Scienze di i910: vol. 46, 1911; Rassegna 
Miner., Metall. e Chim., vol. 34, Ne. 18, 1911, and September 
1911; La Metall. Ital., 
[hese principal facts are as follows 
Where 


agents having a carbon base, the 


19038 
1909; vol. 40, No. 1, 
vol. 6, No. 17, 
Torino, vol 45, 


Roma 1908 ; Reali 


August, 1911, and September, 191! 


solid 


carburizing effect of the free 


case-hardening is carried out with 


cementing 


carbon on the iron, the materials being in simple contact an 


without the intervention of gaseous carbon compounds, is ex 


‘eedingly weak, and in any case is entirely negligible in indus 


trial practice, 
Where case-hardening is effected with the solid case-harden 


ordinarily employed in the industry, the specif 


effect of the nitrogen is very weak. Only with the cementing 


agents containing a high proportion of the cyanogen cen 


pounds (alkaline cyanides, ferrocyanides, etc.), does the dir 


action of volatile nitrogen comopunds have any marked effect 


mpared with the cementing effect of the solid agent 
dinarily employed in the industry, the specific direct 


effect of carbon monoxide preponderates enormously 


other carburizing effect. 


Pure carbon monoxide carburizes iron at all temperature 


within the range (700 deg. to 1300 deg. C.), at which tl 


process of case-hardening can be performed by means of ar 
other medium whatever. Moreover, the rate of case-hardeni 
(by which is understood the depth of carburization which ca 
be obtained in a given time) when working under suitable cot 
ditions is when carbon monoxide, or a 


greatest mixture 


which the carbon monoxide can efficaciously exercise its spect 
carburizing effect, is used as the agent. 

This specific carburizing effect exerted by the carbon mono 
ide on the iron at high temperature is due to a series of chet 
ical reactions, the course and state of equilibrium of which 
heen actually ebserved with precision. Moreover, the conditior 


of equilibrium of the systems in which these reactions t 


place are in general comprised within the ranges of temperatu 
there f 
possible to obtain with certainty a predetermined result us 


and pressures ordinarily employed in practice. It is, 


case-hardening agents whose activity is due, if not exclusiv 
at least very largely, to the specific carburizing action of 

carbon monoxide. More particularly is it possible to obt 
with such agents carburized zones in which the concentrat 
of the carbon does not exceed a predetermined maximum lit 
and varies in a well-defined degree toward the inside of 

Such definite results, variable at all wit! 


sufficiently wide limits, are obtained by varying, in accorda! 


carburized zone. 
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with fixed rules, the temperature at which the case-hardening is 
performed, the pressure of the carburizing gas, and the amount 
of carbon monoxide which, in a given time, comes in contact 
with the unit surface of the steel to be carburized. 

rhe results obtained by the use of carbon monoxide as an 
agent vary regularly, other conditions being equal, as the chem- 
ical composition of the steel to be carburized is varied. 

It is pessible to vary regularly and within fairly wide limits 
the characteristics of the desired product by subjecting the steel 
to the action of substances along with carbon monoxide which 
are capable of modifying the conditions of equilibrium of the 
chemical systems under which the reactions due te the specific 
carburizing effect of the carbon monoxide are completed. Such 
substances may be gases, such as hydrocarbons or nitrogen, or 
they may be solids such as carbon in various forms, and their 
actions can preceed simultaneously with that of the carbon 
monoxide throughout the whole cementation period or during 
a portion only of it. 

In particular, by means of the agents, the activity of which is 
due to the specific carburizing effect of carbon monoxide, it is 


possible to obtain with ease and certainty—whatever kind of 


1 


teel is being operated upon—soft case-hardenings and grad- 
ited case-hardenings; that is to say, carburized zones in 
which the concentration of the carbon without being excessive 


n the outer layers, diminishes slowly and with regularity in 


the succeeding deeper layers. This is the essential conditio1 


for the avoidance of the dangerous phenomena of brittleness 


peeling, which defects manifest themselves so frequently in 


stee piece case-hardened by the processes 


rdinarily used in 


The chemical reactions produced by agents in which cyanogen 


is the active element, are at present but imperfectly under- 
stood ularl ‘ ve I< he nditio § eanilil er 
i, Particularly aS regards their condition of equilibrium 


n which depends the concentration of carbon in the car 


rized zones. It is, however, certain in the conditions under 


which case-hardening should be performed in practice that the 


nditions of equilibrium just now alluded to should closely) 


} 


rrespond to the strength of the very high concentration of 


N passing into solution in the iron. Thus it happens that 


eT! 


lerivatives of cyanogen, 


yanides, ferro-cyanides, and other « 
ised alone as case-hardening agents, always give rise to too 
id (energetic) a case-hardening. That is, carburized zones 


produced in which the concentration of the carbon 1s ex- 


vely high in the outer layer up to a certain depth and is 
suddenly lowered in the succeeding layers. Zones of that 


e produce brittleness and peeling. 
urther, gaseous or volatile hydrocarbons, when used alone 
as agents, also give rise to too rapil case-hardening, the causes 
ng identical with those referred to in the case of cyanogen 
ts compounds 
the light of the facts recited in the foregoing, the great 
intage of the use of agents, the activ ty of which is due, 
exclusively, at least principally, to the specific carburizing 
n of carbon monoxide, is clear. In order to obtain the 
results with such an agent, it is necesscry to satisfy the 
wing fundamental conditions 
The chemical composition of the agent should be abso 
definite, and should be accurately known. 
he compounds should be as simple as possible 
Che reactions which take place during the case-hardening 
ess between the various constituents of the agent and those 
he steel should be simple, and should proceed rapidly— 
the conditions most easily obtaining in practice—to a 
lefined state of equilibrium correspending to definite con 
ations of carbon in the carburized zones 
pure carbon monoxide alone is used, the concentrations 
rbon in the carburized zones are generally toc low. It is, 
fore, preferable to use along with the carbon monoxide 
quantities of hydrocarbons of known composition, or to 
\ long with the carbon monoxide solid carbon in a properly 
di. led state. It is the latter method—the combination of car- 
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bon monoxide with free carbon—which is advocated by the 
author. 

Among the numerous advantages claimed for this method by 
the author are great speed of penetration of the carburized 
zone; great uniformity in the distribution ef carbon in the car- 
burized zone; possibility and ease of regulation of carbon con- 
centration so as to get maximum hardness with minimum brit- 
tleness; absolute security against the introduction of foreign 
substances into the steel; a minimum of deformation and 
change of volume of the steel pieces. 

While the process may be carried out in the ordinary hori- 
zontal muffle generally used for case-hardening, the following 
special furnace offers decided advantages. 

As shown in the illustration on p. 600, it consists of cylin- 
drical muffles arranged vertically and heated by producer gas. 
It is a double-muffle furnace provided with regenerators, of the 
kind constructed by Messrs. C. M. Stein, of Paris, for the 
Sampierdarena Engineering Works of Messrs. G. Ansaldo, 
Armstrong & Co. 

The parts of the apparatus particularly applied to the case- 
hardening process are represented in the illustration which 
shows a section through the center of the vertical muffles of 
the furnace with the accessory apparatus completely mounted. 

Inside each of the muffles of refractory material is placed a 
cylindrical retort of mild steel, A, the external diameter of 
which is about 10 to 20 millimeters less than the internal diame- 
of the muffle. Mannesmann seamless tubes serve very well for 
making the retorts, as they are easily obtainable in stock sizes 
up to 35 centimeters diameter. For retorts of larger diameter, 
as in the case of the furnace here represented, tubes welded by 
the autogenous process are used. The retort is supported on a 
hottom flange attached to a frame fixed to the brickwork of the 
urnace. The arrangement which serves to hold the retort, 
whether it is being supported by the bottom flange or by the 
upper flange, H, intended to receive the cover, is such as to en- 
able one retort to be replaced by another in a few minutes. 
lo the bottom flange is attached a cast-iron funnel B, closed at 
the bottom by a non-return valve Q 

Che steel nozzle C, admitting the carburizing gas, passes 
through an opening in the side of the funnel, provided with a 
good-sized boss. The gas is introduced through the screwed 
tube D, and through the nozzle C. This latter is connected to 
the hollow cast-steel dish E, intended to support the pieces to 
be case-hardened by means of the disc F, consisting of a steel 
plate covered with refractory material. 

The carbon monoxide, after passing through the hole bored 
axially in the nozzle C, is delivered into a small distributing 
device placed inside the dish E, from which it passes to the 
case-hardening chamber G, through a number of holes provided 
in the disc F. During case-hardening the dish E is supported 
upon a series of projections on the same lower flange to which 
the funnel B is attached. This ring has thus to sustain the en- 
tire weight of the dish E, the disc F and any articles to be 
case-hardened which may be resting directly or indirectly on 
the disc. The section shows exactly the position of the various 
paris during case-hardening. 

In the case of spur wheels, the maximum diameter of which 
might be 100 to 150 mm less than the internal diameter 
of the retort, the first thing to be done is to unscrew the tube 
D; then by means of the plunger L, actuated by the hydraulic 
cylinder I, the whole of the parts C, E and F are lifted to- 
gether, the blunt conical end of the plunger M engaging with 
The plunger LM is cooled internally with 
water circulation, so as to avoid the heating of it in case it 


these as it rises. 


should accidentally remain raised inside the retort for too long 
a period. 

When the piston L has reached the end of its stroke the 
upper surface of the disc F being now only about 30 cm 
below the cover of the retort; the cover is removed, and 
the wheels to be case-hardened are piled horizontally one on 


top of the other upon the disc F. As the wheels are inserted 
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HARDENING FURNACI 


furnace 1s quite sufhicient fo 


he case-hardening furnace is not 


capacity, one of the vertical muffles 


} 


may 


ninary heating of the articles, whil 
charge is proceeding in the other 
working the furnace 
for case-hardening 
to be case-hardened have been in 
ver 1S placed on the retort and the 
leading from the iron box O, is passed 
full of 


which 


in the cover This box is 


(generally at about 900°C.) 


as discharg rom the retort after use during the last case- 


hardening « ation just concluded. The box is easily swung 


above the being suspended by a tackle from a swinging 
x, notwithstanding that its contents 


of granular cat 
] | 


on are at a temperature of nearly 1oo0o0°C., do not 


vecome heated above 200° to 250°C. during the time required 


for the loading and unloading of the retort, even when working 


under the most unfavorable conditions. This is due to the small 


thermic capacity and the very low conductivity of the mass of 


granular carbon, which, although at a high temperature, can 
only impart to the walls of the box containing it a small pro- 
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portion of its heat in a unit of time rhe heat 
pated simply by the cooling action of the 
around it. 


lhe be 


these 


between 
e walls further assi 


means of open rods intro 


nd manipulated by the 


When the 


operator 


granular car! 
or 3 cm below the upp 


«- cm 


butterfly valve of the tube N is closed, the box O 1s liftes 


of the cover its closed, the 


D is 


central plunger | 


screwed into the n 


opening 


ered right down and the tube 


through which the carbon monoxide or dioxide, pure or mixed 
and thet 


carb 


with air, is admitted gradually to the distributor | 


into the 
monoxide, an ordinary gas meter of the dry type is used. T1 


case-hardening then proceeds without 


retort In order to regulate the current of 


further trouble, 


thing that is necessary to be watched and regulated being tl 


current of gas and the temperature 


For the observation of the temperature, an operation whi 


with the type of furnace described and when adjusted properly) 


not often require to be made, an ordinary thermoelectri 


pyrometer is used by passing it through any one of the holes 
inserting it into vari 
The 


xed 


in the cover from time to time and 


parts of the mass of granular carbon. temperature shot 


be maintained quite constantly at a between 


po nt 


and 1100° C., chosen in accordance with the rules 


by the author in the reports previously referred to 


he gas issuing from the retort through the pipe fixed in th 


cover can be collected in a gasometer, and after suitable re 


generation it will serve for further heats. The necessary length 


f the heating period can be determined with the greatest pri 
cisien, and is dependent on the result which it is required t 
btain. When the heating has proceeded long enough, the 
rent of carbon monoxide is shut off, the tube D is removed 


the discharge of the retort is undertaken 

Where results of a very special nature are not aimed at 
discharging operation begins by withdrawing the whole 
and removing it through the n 


granular carbon at once, 


turn valve Q the box O, now placed underneath 
W here. 


required, the specific action of the 


however, exceptionally graduated case-hardet 


carbon monoxide ts 1s 
last phase of the case-hardening from the 
In that 


B is inserted into the 


during the 
action of the granular carbon. case the box O is] 
so that the neck of the 
of the tube P, 
chamber 


funnel open « 


the 


the bex for this purpose being placed in 


below the muffle, where it can be maneuvered 


small bogie. 

Che non-return valve is then opened gradually and a qu 
tity of the granulated carbon is drawn out from the ret 
Only those parts of the case-hardened pieces are uncovered 
which a well-graduated case-hardening is required. Suftx 
solid the 


chemical equilibrium of the gas. 


desit 


the 
The remainder of the car 


carbon is retained in retort to ensure 


is removed from the retort after the second phase of the « 
hardening with isolated carbon monoxide has proceeded 
enough to attain the desired results. 

In either case as soon as the whole of the granular cat 


rhe carbon contained in the retort falls out from below, passing 
through a series of holes ‘n the bottom flange upon which the ay 
C, EL F rest. Ie 


the accompanying 


was, these 


however, not og to show all 
sectional t 


view of the furnace. 








TALLURGICAL AND 





et ( iated from the ret rt, the ver f the latter is 

( pertorming I it per I trie ope if st r 

3 ful t emain t s re dist il the ) en cl | 
& 

} use the r which enters fot th the il n noxide 
4 i t i mixture whi ( des lenly at the high 
: eva re I n retort Che n VI ni ny ise 

git not at | danwe S " ‘ cle vy rapidly 
‘ the wit a litth I I xi itter the re 

ta ‘ qd carbor Care t be exercise \ 
ertor this perat i ) le. i roe 

I n hoxide i cit i ri 

ist rae eces 
\ ‘ eces rest direct 1 T ( t 
¢ tiie i Tr ! r ( ) 

e granular I t etort | that 

t eX sion st retert t led, but the 

the pieces tot encl c re d 
‘ le antit . % " t t to get 
r the ur ed th, ’ 
S the ‘ ix vet 
S i ) ed 
é ( 
T t \ th Ver ( } 

‘ s esting ins ‘ 
stant r ¢ the ‘ 
thre ‘ ‘ e by me S ‘ 

| ( nk, als é 
; . tit ré 
s ‘ \\ t cr re 
' , re " ra , 
the p » rdet - 
‘ t i I v t Si n ‘ 
ip e | t inotne as 
* » rT tre pric ( | Ss ill dia T 
s tte ps n earin S 
« 1it | if it iS« 
t » the pieces \ ling ft 
1 ~ t { I ‘ il i > yn] r¢ ‘ 
eces ft ‘ is if ter? \ < 
\ the rods are ts] the ) mir 
{ let vt T ! ! . ae © iT « i { il eel 
te the re t | i Ss all pieces re 
1 ges rmec 6; f+ ‘ P ar ae 
nett re ~~ 1eCe ( s ‘ 1 < ns es 
ers granular carbon 
: perati f charging the retort may vary from 4% to 6 
7 
: : nd ma be increased to 10 r 12 minutes The time 
} r the mplete discharge t the retort 1s 3 to 5 
i though it may extend to 13 or 14 minutes 
’ er, in the case of the process described and in almost 


irring in the practical production of case-hardened 


r machine carburized 


thickness, the 


construction, in which the rone 


m required to exceed 2 mm in 


‘t case-hardening never exceeds 2 hours, and may even 


ed to one hour, the time being reckoned from the mo 

mpleting the charging operation to that at which dis- 
ng begins. It, therefore, includes the time necessary for 
th 


g the temperature up to working point, which requires 


re than 10 minutes, owing to the fact that both the solid 
nd the pieces are already hot when charged. 

foregoing particulars show that in practice, under ordi- 

rking conditions, the time for a complete heat is less 

hours, and since the weight of the charge, which re- 

t the size shown in the accompanying sketch can conve- 

I hold, 

lly unfavorable cases to a maximum of over 500 kg, 

that the 

nges from a minimum of 1 ton to a maximum of § tons 


varies from a minimum of 100 kg in ex- 


1 . . - 
il be seen productive capacity of each re- 
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The author concludes that his process permits to obtain car 


burized zones in which are eliminated the principal causes of 
brittleness and peeling which always occur, in a greater or less 
steels case-hardened by The 


principal causes of these defects are excessive concentration of 


degree, in the ordinary process. 
carbon in superficial zones of the case-hardened pieces, and the 
rapid diminution of the carbon in passing to the deeper layers. 
It is also worthy of note that this rapid diminution contributes 
in a high degree to render more intense the phenomenon of 
liquation of the cementite or « 


f the corresponding complex 
carbides of the various special steels, and of the ferrite. These 
phenomena in their turn are productive of the sudden local 
variations of the concentration of carbon in the carburized : 
zones to which is due the peeling off of the carburized and 






quenched zones. 
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Finally the ability to alter the form of the curves of case- 
hardening, as shown in the two examples, suggests that case- 
hardening can also be successfully applied to those special 
steels on the exterior of which the ordinary process of case- 
hardéning yields carburized zones, which are practically useless 
on account of their excessive brittleness. 


Case-Hardening by Means of Compressed Gases. 


paper by F. Grortrtr and F. Carnevaut, both ef Turin, 
deals with the effect of gaseous pressure in case-harden 
y means of compressed gases, especially by the method 
(described in the preceding paper in detail) employing the 
“mixed agent” ef carbon monoxide gas and free carbon 
he authors have formerly found that the characteristics of 
cementation zones vary in notable fashion concurrently with the 
Variation in pressure of the carburizing gas, in the sense that an 
increase of pressure produces (all other conditions remaining 
unchanged) an increase in the depth of the cementation zone 
obtained within a given time and an increased concentration of 
carbon within the zone itself. 
The authors have investigated this phenomenon quite care- 
fully The arrangement of their experiments is described in 
} 


detail in the paper and the results of the treatment of six dif 


ferent steels are given. The case-hardening was accomplished 
by means of a mass of wood charcoal traversed by a slow cur- 
rent of carbon dioxide. This gas supplies with great rapidity 
and without any possible excess of carbon monoxide, a mixture 
of carbon dioxide and carbon monoxide of a concentration ex 
actly corresponding to the equilibrium with free carbon, under 
the conditions of temperature and pressure employed in the 
operation 

The tests tabulated in the paper show clearly that an increase 
in pressure of the carburizing gas increases the depth of the 
case-hardening and the concentration of the carbon in the 
carburized zone as stated before. 

\ secondary effect observed is that an increase in the velocity 
of the current of carbon dioxide tends to cause a diminution in 
the intensity of case-hardening to such an extent as to eliminate 


1 
} 


the effects of increase of pressure This is due to the fact that. 


on account of the high speed of the carbon dioxide, the carbon 
monoxide gas does not reach a concentration corresponding t 
equilibrium 
\ third effect which occurs frequently in the course of case 
hardening operations carried out under high pressure by means 
ase-hardening mixture based on carbon monoxide is the 
oxidation of the case-hardened steel. This effect is 
he subject of a long discussion of the theory of the 
process 
Finally the authors remark that an understanding of the 
theory of the process permits to draw valuable practical con- 
clusions 
One example is the fact that the case-hardening of steels 
with rather high percentages of chromium (more than 4 or 5 
per cent) with “mixed cement” at a temperature not higher than 
eg. C. (a limit which in many cases cannot be exceeded) 
} 


TOOO de 
is accompanied by considerable oxidation of the metal. even when 
the process is conducted below ordinary atmospheric pressure 
Now, the results of the tests of the authors suggest imme- 
a method of avoiding this oxidation; it will suffice, in- 
reduce the pressure of the carburizing gaseous mixture 
‘O.) below the minimum pressure of oxidation char- 
acteristic of the particular metal at the temperature at which 
it is being case-hardened. This can be in many cases easily ac 
complished by “diluting” with air the carbon dioxide which is 
circulating through the mass of granular carbon. In this way 
the carburizing gaseous mixture acts under partly reduced pres- 
sure, since it is “diluted” by the nitrogen of the atmosphere. 
Experience has abundantly confirmed the efficacy of this 
method. 
Abstracts of the other papers presented at the meeting will 


be given in our next issue. 


CHEMICAL 


ENGINEERING. }Vor. IX. No. os 


Notes on Chemistry and Metallurgy in Great 
Britain. 


(From our Special Correspondent.) 
The Institute of Metals. 

The autumn meeting of the Institute of Metals took place on 
the 20th, 21st and 22nd of September at Newcastle-on-Tyne. It 
is noteworthy that the whole of the papers dealt with non 
ferrous metals and alloys, and that the subject of corrosion in 
connection with such metals and alloys received a considerable 
share of attention. Abstracts of the papers presented were 
given in the October issue, page 515. In the following we 
give an account of the discussions 

Non-Ferrous Metals in Railway Practices. 

Mr. Georce HucGues, of the Lancashire & Yorkshire Rail- 
way, read a paper on “Non-ferrous Metals in Railway Werk” 
(abstracted in the October issue, p. 516.) The paper extended 
only to the use of non-ferrous metals in the locomotive and 
rolling-stock departments, and was peculiarly valuable on 
account of the author’s description of the means of overcoming 
The chief 
metals dealt with were copper and copper alloys and aluminium 

The discussion was opened by Mr. A. \ 


difficulties liable to occur in course of manufacture 


Hussey who said 
that the successful soldering of aluminium yet remained to be 
achieved; but the autogenous welding process was being largely 
used with satisfactory results 

Dr. G. H 


taining 0.3 per cent of arsenic was preferable for fire-box stays 


Desch said that the statement that copper con 
was not in accordance with usual experience. 

Mr. H. Woore remarked that with phosphor-bronze slide 
valves running on cast-iron faces, he had found the wear to 
vary very widely, and he was inclined to ascribe this variation 
to differences in the cast iron. 

Prof. Huntington, with regard to the use of bronze slide 
valves working with super-heated steam, said that the Lan 
cashire and Yorkshire Railway seemed to have had very good 
fortune, but as the employment of super-heated steam in loco 
motives increased it was certain that the discussion of the s1 
ject would be revived. 

Mr. I 


neglecte d 


Boeddecker desired to point out that the author had 


the good points cf copper-nickel alloys. The alloy 


containing 2 per cent of nickel possessed the remarkable prop 
erty of increasing its tensile strength, after long annealing, from 
15.2 to 16.1 tons; and there was a further improvement to 17.1 
tons per square inch after five hours’ heating in the fire-box of a 
locomotive 

Prof. H. Louis said that, although the paper compared copper 
with steel fire-box plates, no comparative figures were giver 
for best Yorkshire iron, and he thought figures for that ma 
terial were desirable. 

Prof. Carpenter pointed out that the specification for copper 
boiler tubes especially directed that the ends should not 
annealed; but this was quite contrary to the proposition 
Dr. Beilby that all copper which was to be used for super 
heating should be annealed at 300° to 350°C 


Sir Gerard Muntz said it was gratifying to knew that copp 


nickel alloys were being experimented with, and it was pro 
able that they would displace the alloys of copper with arseni 
The alloy containing 2 per cent of nickel was stated to retai 
a tensile strength of 14 tons up to a temperature of 700°! 
Pure copper, under the same conditions, gave only six ton 
and the usual arsenical copper about ten tons per square in 
There was one point which frequently appeared to be | 

sight of in the practical use of copper, and that was the ve 

great influence of the oxygen content on the qualities of t! 
copper. 

Hard-Drawn Copper. 
A paper on “The Mechanical Qualities of Hard-drawn C: 

per” was contributed by Mr. D. R. Pye, who directed attenti 
to the want of any satisfactory standard specification { 
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the properties of hard-drawn copper and the consequent varia- 
tion of metals so described when obtained from different man- 
ufacturers (in October issue, p. 516). He suggested as a satis- 
factory definition of hard-drawn copper, “Hard-drawn cop- 
per, when in the form of circular wires, should have a tensile 
strength not less than that given by the formula T = 30— 20 D, 
and an extension per cent on a marked to in. length including 
the point of fracture, of not less than that given by the 
5 D, where T = tensile strength in tons per 
uare inch of original section, e extension per cent, and 
diameter of the circular rod in inches.” 


rmula e 


Mr. A. P. Trotter said that further tests were clearly neces- 
sary, as tests of material furnished by one manufacturer onl) 
did not constitute a satisfactory basis for action; and manu 
facturers were chary of making their results pubiic property 
They would not give any description of their processes; and 
users of hard-drawn copper had to be content with what they 

ild get 

Sir Gerard Muntz said it was curious that the amount of 
work put upon the metals was not taken into account in draw 
ing up «specifications. It was his experience that the same 
pecifications were received repeatedly both for 16-gauge wire 
ind for %-in. wire, and of course the differences of diameter 


ild be allowed tor 


Conductivity and Constitution of Alloys. 


Dr. W. M. GuertLer read a paper on “The Electrical Con 
tivity and Constitution of 


of the c 


Alloys” in which he discussed 


letermination stitution of alloys from their con 


tivity (abstracted in the October issue, p. 517). 
Dr. W. Rosenhain opened the discussion and said that the 
per was useful in that it directed attenticn to the limitations 
} 


f the methods habitually employed by metallurgists in ascer 
taining the composition of alloys, especially the limitations of 
thermal analyses. All would welcome the additional method 
nvestigation, but that method also had its limitations. He 
} 


not intend to depreciate the value of electrical methods, 


thought that metallurgists had unduly neglected those 


thods in giving preference to thermal results and micro 


Dr. C. H. Desch considered that the author had furnished 


tinct evidence of the existence of inter-metallic compounds 
solid solution; and that had recently) 


gion above the liquidus curve 


been extended to the 
There was thus proof of the 
stence of compounds in a liquid state such as had hardly 
obtained before with aqueous solutions 


} 


‘rof. T. Turner said he was glad that the author had 


cated the inutilitv of expecting to get good conductance 


} 


an alloy Metallurgists seemed to be unable to solve the 


lem: and it remained to work for the improvement of the 
hanical properties of the alloy to a greater extent than the 


nductivity decreased 
Copper-Tin Alloys. 
Volume Changes in the Alloys of Copper with Tin” was the 
of a paper by Mr. J. L. HauGcuton and Prof. T. TURNER 
m which the following conclusions were drawn: (1) the 
ansion during solidification is closely related to the crystal- 
tion interval, except in two regions, but the nature of the 
tionship is not clear; (2) allotropic changes, during and 
r solidification, cause variations in the coefficient of ex- 
sion; (3) accurate determination of the densities of cop 
rich bars on original castings is rendered impossible by 
holes; and (4) the hardness curve does not fit in with 
rnakow and Shemtschusny’s theory, probably owing to the 
astable condition in which the bars exist. (See also Octu- 
issue, p. 515.) 
the course of a brief discussion Dr. Rosenhain remarked 
the method described in the paper was suitable for rough 
lysis, but not for ascertaining the composition of the com- 
ated alloys of the copper-zinc series. 
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Dr. Desch said that the effect of crystal thrust complicated 
the interpretation of the results. 
Prot, 1. 


methods adopted were duly adequate; and that the volume 


Turner, in reply, claimed that the experimental 


changes measured corresponded exactly with those obtained in 
practice. The results arrived at had moreover been corro- 
borated by the researches of Keep and Wiust 
Engineering Imports and Exports. 

rhe returns issued by the Board of Trade for the eight 
months ended on the 31st August, put the value of imports 
of iron and steel, including manufactures, at £7,360,674, and 
exports at £28,605,040, the respective increases being £1,615,3264 
and £307,044 as compared with the corresponding period of last 
year. The imports of other metals, including manufactures, 
were £18,160,533, and experts £7,071,749; increases of £2,701,540 
and £397,887. Imports of electrical goods reached £887,215, 
vith exports of £1,781,520, a decrease in imports of £89,404 and a 
decrease in exports of £821,516. The value of imported ma- 
chinery was £3,984,660, and of exports £20,417,462; increases of 
£986,015 and £1,352,224 respectively. Imports of new ships 
amounted to £56,796 and exports to £3,703,481, an increase in 
imports of £39,063 and a decrease in exports of £3,349,499 
Taking the month of August only, during which the strikes 
had a considerable effect on trade, all the exports except those 
of machinery were materially lower than in August, 1910 
Iron and steel fell by £177,452; other metals dropped £75, 
electrical goods fell £400,960; while the value of ships declined 
by £1,713,224. 


increase of £104,314; other metals rose by £3,763, and machinery 
} 


35; 
In imports for August, iron and steel show an 


vy £29,330, but electrical goods dropped £43,378 and new ships 
£1,793. 
Electric Steel. 

\n article entitled “Electric Steel: Its Position and Require- 
ments,” which appeared in the Times of the oth August, has 
given rise to a prolonged and decidedly interesting controversy 
in the columns of that newspaper, from which it would appear 
that the views of the writer of the article are widely shared 
by steel users in England, and to some extent in other countries 
too. 

One correspondent points out that a power consumption of 
540 kw per ton in a two and a half ton Héroult furnace, would 
mean the extraordinarily high furnace efficiency of 79.25, but 
would only effect the melting of scrap, and not the making 
of steel or the killing of the metal. Another questions the 
lasting or fatigue properties of electric steel giving the same 
analysis and having the same tensile strength and elongation 
as basic hearth steel. But, without going into the various 
points discussed, it may be stated that unless and until much 
greater uniformity of quality and properties than are at pres 
ent obtainable in electric steel can be secured there is little 
prospect of the new product making much headway here, es 
pecially among tool makers. 

\ flood of light is thrown on the subject by the remark of 
a certain German file manufacturer, who after using electric 
steel for a time handed an order to a Sheffield steel traveller, 
saying “Thank goodness I am going to have a steel again from 
which I can get more than two files alike out of a bar.” 

On the other hand, English steel-makers recognize the possi- 
bilities of electric steel; and although the number of furnaces 
now running is small, it is slowly increasing. The “Electro- 
Flex Steel Company” is putting down an initial installation 
of two one-ton Stassano are furnaces at Dunston-on-Tyne for 
the production of steel by exclusively electrical methods. 


A New Process of Electroplating 


Plant has been erected in London for the demonstration of 
improved methods of electroplating, adopted by Mr. Q. Ma- 
rino, which are apparently applicable to the deposition of all 
the ordinary metals and alloys on almost any metal and on 
non-metallic substances. It is noteworthy that aluminium 
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Synopsis of Metallurgical and Chemical Litera 
ture. 


Gold and Silver. 
Economics of Tube Milling.—The tube mill was first 
oduc nto the metallurgical industry by Dr. Diehl in 
892, but it was not until 1905 that the machine 
any importance in metallurgy \bout the 
was extensively introduced on the Rand, where it has continued 
to grow in favor Che latest reports from the Rand show that 
tube mills were in use there in June 1911, compared wit 
in the same month in 1910. In spite of the wide use 
Market Prices. : 
machines the most efficient manner of their operation ha 
been a matt of settled conviction, and consequently the 


made by STANDISH Batt at McGill University, Mon 


printed in bulletin 0. 83 


Canada, are very interesting and valuable The full re 


f Mr Ball's work have been 
Met The paper 


; ; J otorn » # ‘« 
is agereri ‘ é .) ‘ 


results obtained it was found that a feed of 18 to 
most efficient one for the laboratory mil 
ed apparently causing the crushing efficiency 
per cwt relative mechanical efficiency to decrease (1) 


£112to 1l4 used in the experiments had outside dimensions as follow 


32.10. | by 3 ft in “he lining was silex brick set 
cement. ) 

This is a most interesting point, as a critical feed is indicate: 
above which it seems probable that the fine grinding preperti 
of the mill decrease in proportion approximately to the 
crease of feed. The theory of a critical feed may have an in 
portant bearing in modern practice, as it would seem that mor 
efficient working, with a greater output of slimes would be ol 

Copper tained if a smaller feed were used. In South Africa the ten 
Sulphate ency at present is to increase the feed in the 5'4 by 22 ft. mill 


lin Ore and although they are now feeding at the rate of 400 tons p« 


24 hours, the belief is held that even heavier feeds would r: 


The Braden Copper Company, operating in Chile, has re- sult in increased grinding. The results of the present invest 
cently completed the first unit of its new concentrating plant. 


gation show the danger of carrying this too far. Comparit 
The complete mill will have a capacity of 3000 tons per day, and 


the Seuth African mills with the laboratory machine, it appear 
that the former would give better results if fed with abo 
300 tons per day instead of 400. 


the first unit of 1000 tons capacity is probably now in opera- 


tion. The ore is low grade, averaging 2.7 per cent copper 
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cs id lests fo dctermiine f Cc ‘i Sf @iicient perce) fade ry 
ire wm the feed 
utstanding feature ot the e tests is the great emoency 
per cent moisture over all others This fact coincides 


tests carried on in other parts of the world. In those 
ted by Mr. Walter Neal the ideal dilution was determined 


in the neighborhood of 39 per cent moisture, although he 








es that the nt will vary with the size and nature 
I the author's tests tend to disprove 
elief. Sherrod found that the mill efficiency rose when 
isture was present to the extent rt jo to 45 per cent 
. rt 7? na the est 1 l ( ‘ er cent Vili 
lox ered that, taking the power nsumption in 
t vith the ne grin gy, the most « ient sture 
39.0 per cent Prof. J. W. Bell yeests that the 
il moisture point depends on the percentage of voids in 
: , . 
n ind that in a . t whe the percentage ot 
‘ Ss I et LiiV ¢ 11 ft the Mm ive I yids € 
e the mil the 1 isture 1 rit i 
! ‘ vith tl tests n ré < el worl 
| shes wat eeries af teste th. iriation 
‘ etermined t thie 5 ( 1 T 
’ eriod of a a © tart 
t ct wave st the rele if 
vas a ( til i i t 
‘ i eT Ker ‘ t ) ] the 
‘ eri “ ( 1 
o ft t the ' re ngs 
T ” ; tat 
( ( t ( it ~ 
, 
\ ? nr , ; +} ‘ i + 
t | € Sal e w tat 
‘ sa ‘ in vs were t n 
T n 1 tes tnt gn t ( tests were 
‘ ‘ 1+ , she onl 
i a t was I ‘ it where ‘ l t ) 
‘ f+ } } ’ ] 
( tseit itter ft S ( CC ped 
, , 
n ent tt n te t ss ¢ int 
ditions from a change of to 58 ent, thus indi 
the tin ha ve Ww proport il to the i nt 
— ture With this —_ early demonstrated 
rs ple tte t iculat . ‘ entage _ ture 
tained at the p ee : vhen a transitio 
was taken, e. g.. since the rst transition period was 30 
tes and five samples were tak« th rresponding percen 
f ioisture would be 33 pe ent, 30 3} per cent 


r cent, 431/3 per cent, 462/3 per cent In t 


the author, the points obtaimmed for these transition 


ed with remarkable regularity with the curve 


obtained for the actual tests 


n through the main pceints 

e the adoption of this method was more than justified, as it 
siderable time, material and labor, and gave a number 

isture efficiencies which otherwise would have been 1m 

‘le to obtain 

es Ill Tests t 


result of this test indicated that the most efficient pebble 


: 7 , ; 
determine the most efficient pebdie ad 


is about 7/16 ef the volume of the mill, whereas, disre 


ing power, the most effectual crushing load is about 0.6 of 


olume which corresponds to present Rand practice 


her it would pay to sacrifice power and gain fine grinding, 
e versa, would of course depend upon the conditions of 
lant 
ies II Tests to determine the most efficient speed of 
These tests were most interesting as they proved rather 
‘sively that 37 r. p. m., at a peripheral speed of 333 ft. per 
te, was the most efficient, both in relative mechanical eff- 
and grinding efficiency; thus demonstrating that at that 
the grinding was decidedly better and the power required 
If this speed is exceeded or decreased the crushing effect 
ie pebbles is much reduced, while the power required is 
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increased The efficient speed determined by the tests, viz., 3 
r. p. m., compares with other determinations as follows Dav 
idson, 34: White, 39; Richards, 38. 


General Conclusions In connection with the curves obtained 


from the different tests it is the auther’s belief that there 1s a 
possibility of deducing from them the probable results that 
would be derived by running the mill under different conditions 
It seems that if one complete series of tests was run with a con 
stant feed, the other factors being varied and the respectiv 
curves obtained, one would be able to deduce from them all the 
necessary information regarding any feed, provided that on 
test at that particular feed had been carried out 

Factors in Mexico’s Progress.—Twenty years ago the 
bulk of Mexican silver ore was treated by the Patio process 


Attempts were made frequently to introduce the American pan 


ystem, but for various reasons it was net successful. The nor 
idaptabuilit t the its irregular supply and the lack of 
mechanical knowledge stood in the way of progress. Changing 
conditions, | eve forced new methods into Mexican metal 

lurgy an ive de it what it is to-day In the /nformes 
f the Mexican Institute of Mining and Metallurgy, 

\ |. BRASCHI discusses the influence of some of the fac 
lexican progress. He regards the smelter, electricity 

and the cyanide process the three mest important of these 

| Cite rst l ene ict im ¢ inating the lor 

t ( re ery I the lue f m re [ 
tead of t rt ivs required for treating the torta, the 
sme ite fe i ile for the re m deliver I Ss re 
d ibandening t irge degree the Patio proces nd 

( res vere di t¢ to tne nelter | quote \Ir 

| s word smelter evan by elping the Mexica 
1 I t it was ending vy throttlin its ver life It id 
{ I establishes lv in ore treatment t had 
any large ines, and was making the lion’s share of 

the 

\ t this time the uni dustry was firmly established 
ne ad mini strict of Guan at ind the development 
t roelectric pow in Mich n combined with the cyanide 
Dp ess to point e way to tree m of the iner trom the 
smelting pt ss oth of these improvement de n 1 ore 
ilable that rmer! ld not stand the freight and treat 
t irges of the smelter Not only ore in place, but mucl 


that was in the stopes and on the dun p was treated ata pront 
It is Mr. Braschi's opinion that a modern school of mines and 


1 P 


llurgy will be the next step in the development of Mexico's 


eta 
wondertul mineral resources, and that chemical engineering 
ilso will be a great aid in utilizing many nonmetallic resources 

Continuous Cyaniding at Natividad, Mexico.—In a papet 
read at the Wilkes-Barre meeting of the American Institute of 
Mining Engineers, in June, 1911, Mr. HUNTINGTON ADAMs pre 
sented the results of continuous agitation in Pachuca tanks at 
Natividad, Mexico 

Che difficulties encountered in intermittent filling and agitat 
ing in tall tanks of the Pachuca type are principally those du 
to the accumulation of pulp in the cone of the tank. Therefore 
a continuous flow of pulp from tank to tank has been devised 
and put in operation in several places. In this way the time of 
agitation of all the pulp is longer than by intermittent filling, 
and all particles of ore have the best opportunity to come in 
contact with the circulating solution 

he main peint to be observed in continuous flow is that the 
composition of the pulp as regards ore and solution shall be 
maintained as uniform as possible. Otherwise a classification 
will result and in some tanks heavier particles will accumulate 
while the lighter particles pass on through the system. The 
only sure method of obtaining a uniform flow through the sys 
tem is by arranging the overflow connections from tank to tank 
se that they will sample the overflow of the air lift pipe. This 
sampling should make a clean cut of the whole thickness of the 


air lift discharge. Some previous installations have not ob- 
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served this point, their connections being placed in the sides of 
the tank 
\t the Natividad mine the concentrate is cyanided with the 
rest of the pulp after being ground very fine. Jchnston van- 
ners concentrate the slime overflow from Dorr classifiers, the 
concentrate being returned to the tube mill and reground until 
too fine to be caught on the vanners 
Che arrangement of tank connections is as follows: A drop 
f 4 in. is used from tank to tank, and the central air lift tubes 
Wooden 
boxes 7 in. wide, 10 in. long and 6 in. deep are fixed against 
the central tubes with their tops flush with those of the tubes, 


are cut down or added to in order to give this drop. 


and 4 in. pipes placed horizontally pass from the bottom of 
each box to the next tank in series. Bypass pipes fitted with 
valves, join each pipe connection with the next in the series, and 
the 4 in. drop from tank to tank is made in the by passes. Since 
the level of the inflow pipe in each tank is 2 in. below the tops of 
the air-lift tube and of the overflow box connected with the 
outflow pipe, but is slightly above the pulp level in the tank, no 
part of the pulp entering can pass out of the tank without first 
gravitating to the bottom, and risen through the air-lift tube, 


thoroughly mixed with the whole content of the tank. 


On the tops of the overflow boxes are sliding iron covers 
which open at right angles to the direction of the overflowing 
stream. The regulation of the flow from tank to tank is done 
entirely by means of these covers, and the valves are used only 
when it is desired to bypass the tanks. The boxes are suff- 


ciently large for the tonnage passing through agitation, so that 
The openings 
which sample the pulp stream are thus rectangular, with their 


the covers need be opened only an inch or two 
long axes parallel to the radial overflow at these points; and 
while theoretically this is not so correct a shape as would be a 
sector of a circular ring, in practice it has been found to offer 
no difficulties 

\s the last tank in the series discharges to the pulp tank of 

Moore filter, where an intermittent feed is important, it is 
arranged with two pairs of sliding doors on the central air-lift 
tube so as to permit agitation at various levels. The pulp is 
drawn off intermittently to the filter through the bottom dis 
charge openings of the tank, either by hydrostatic pressure in 


All the tanks 


retain their bottom discharge connections with the pumps which 


the tank if full enough, or by centrifugal pumps 


lift to the filter, so that whenever it is necessary to empty any 
of them they may be cut out of the series and discharged to 
the filter 

of the Natividad installation over those of 


Grothe and Kuryla seem to be 


[he advantages 
Greater simplicity of installa- 
tion: greater accessibility for handling and supervision; no 
plugging of the pipe connections can occur and no compressed 
air connections are necessary to free them: no classification is 
likely to occur as the boxes by which the flow from tank to 
tank is regulated provide convenient means of accurately sam 
pling the mixed pulp as it overflows the air-lift tube, and the 
proportion of solution to slime remains the same throughout the 
whole system 
Physical Chemistry. 

The Specific Heat of Solids at Extreme Low Tempera- 
tures.—In 1905 Dewar published a series of interesting 
results on calor'metric measurements carried out at temperatures 
of solid carbon dioxide and liquid air. (See Chemical News, 
92, 181). Recently reconstructed the 
Dewar apparatus so as to ensure greater accuracy in the deter- 


HERMAN 3,ARSCHALI 


minations. It consists essentially of three Dewar vessels, one 
inside of the other. Details and cuts are given in Zeitschrift fiir 
Elektrochemie of May t. 


whose specific heat is to be measured, are required to obtain 


Only a few grams of the substance, 
very accurate results. The author found the following values 
for the specific heat at 183°C; lead, 0.0294: silver, 0.0492: cad- 
mium, 0.0503; sulphur, 0.119; mercury, 0.0316; bromine, 0.073: 
mercuric iodide, 0.0375: lead iodide, 0.0377; lead bromide, 0.0463. 

The Heat of Evaporation of Oxygen.—H. Barschall has 
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made a new determination of the heat of evaporation of oxygen 
(Zeitschrift f. Elektrochemie, May 1.) The average of six 
experiments is 51.30 calories per gram of oxygen boiling at 
erdinary atmospheric pressure. This value approaches that of 
Alt 50.97 rather closely, but is considerably smaller than the 
figure 61.0, published by Shearer in 1903. 

Improved Laboratory Rheostat.——A German firm has re 
cently put on the market a new porcelain tube resistance unit 
particularly adapted for laboratory purposes. As is shown in 
the accompanying figure the porcelain tube k is lined inside witl 
a metal tube, the contact between metal and porcelain being the 
best possible. The resistance wire, wound on the outside of 
the porcelain tube, can be kept at temperatures approaching red 
heat without serious effects on the tube. The rheostats may be 
had in lengths of 10 to 100 centimeters. (Zeitschrift fiir Elektr 
chemie, June 1.) 

Chemical Engineering. 

Wislicenus Smokestack for Fume Dilution.—| nvestigation 
has pretty clearly established the maximum quantity of noxious 
For SO, i 


relation to sensitive trees such as the spruce, this density is one 


gas which vegetation can successfully withstand 
part of gas in 500,000 parts of air. This is a small percentage, 
but is not much less than exists in some of our industrial 
towns other than smelting centers. In the latter the percentag« 
rises much higher, and the necessity of diluting the gases in 
lo this end Dr. Wis 
LICENUS, of Germany, has invented a smokestack designed t 


some manner becomes more important. 


aid in rapid dilution of discharged gases. The full descriptior 
appears in the Zeitschrift Ver. Deutscher Ing., June to 

If stack gases are to be diluted so that they will not be in 
jurious they must mix with large volumes cf air at the time of 


their discharge from the stack, as it is well known that from 
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high stacks especially the smoke will persist in density for lon: 
distances. It is Dr. Wislicenus’ idea that if the upper part « 
the stack were built in lattice form, with a large number o 
apertures for escape of the gases, a more rapid dilution wouk 
occur. Eddies would be formed which are most favorable t 
dilution. Consequently he has experimented with models an 
on a large scale, and has designed several forms of lattice struc 
ture which break up the dense smoke and mix it immediate! 
with larger volumes of air than would be the case if the dens 
smoke issued in the ordinary way. One form of lattice consist 
simply of radial openings, another of tangential openings, an 
still another with projecting and enlarged vents for steel stack 
Correct construction is necessary to obtain the best effect. 
Removing Oil from Return Feed Water.—The presence : 
any considerable quantity of oil in return feed water is injuriou 
to boiler tubes and plates, reduces the evaporative efficiency at 
aids in the deposition of scale. Various schemes have be¢ 
proposed to overcome this, such as submitting the water to a 
electrical discharge between iron electrodes for the purpose « 
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vagulating the oil. This scheme, however, has been found to 
ause deterioration by corrosion, probably due to electrolysis. 

\ successful plan is described by C. E. Crocker in the July 
ig11 Journal of the Chamber of Mines of Western Australia. 
It consists in treating the oily water with alum and common 
soda in the proportions of 0.35 lb. of alum and 0.30 lb. of soda 
per thousand gallons of water, for water containing 3.5 grains 
of oil per gallon. The quantities of chemicals used are, of 
ourse, proportioned to the quantity of cil contained in the 
water. The apparatus should have sufficient capacity to allow 
the chemicals ample time to act. In the plant referred to the 
apacity is 50,000 gallons per 24 hours, and the tanks and filters 
ire arranged so that five hours are required for the water to 
pass through. 

the alum and soda are mixed in tanks and allowed to drip 
into the incoming oily water. The precipitated water is filtered 
through coke, charcoal, shavings, or any open porous bed. The 
filters are cleaned as often as necessary. The cost is about 
2.3 cents per 1,000 gallons. The plant has been in operation for 
two years, and the boilers require less cleaning than formerly 

Ozone. 

Ozone Generators.—Prof. C 

reports in the Zeitschrift fiir Elektrochemie of August 1, results 


Harries, of Kiel University, 
f experiments made with a Siemens and Halske ozone genera- 
tor. When using pure oxygen a maximum output of 18 per cent 
to 19 per cent ozone was obtained at a potential of 7400 volts 
alternating current, and frequency of 100 at 20°. The ten 
glass tubes of the generator were mounted in a wooden instead 
the usual metallic frame, and as a consequence an apprecia- 
ble increase in efficiency was obtained. For parallel connected 
tubes the most favorable gas velocity was 60 liters per hour and 
for series connected, 8.6 liters per hour. 

The efficiency of the generator increases after repeated using. 
When air or pure nitrogen was passed through the tubes an in 
tensive blue luminescence appeared which was absent, however, 
when pure oxygen was used. This blue luminescence is not to 
be confused with the blue color of highly concentrated ozone 
gas; it is not due to the presence of traces of oxides of iitrogen, 
as Warburg and Leithaeuser had assumed, but is the inherent 

lor of the gas. Ozone will react fairly readily with “unsatu- 
rated hydrocarbons resulting in addition products, such as ethy- 

n ozonide and propylenoxozonide, that are highly explosive 
The study of these compounds lead to the assumpticn that 

ne gas contains quadri-atomic oxygen besides the tri-atomic 
By careful fractional distillation and analysis the author suc 

eded in verifying his assumption. The formula of oxozone is 
ither O, or Oy. 

Gipcon LecHNeR has investigated the efficiency of a Berthe 

zonizer. With direct current he finds that the ozone output 
directly proportional to the frequency of the interrupter. In- 
asing the closed-circuit interval of the interrupter increases 
mean current intensity and at the same time almost pro- 

rtionately the ozone output. An alternating current of 42 

les is more efficient than a direct current of frequency 42 

ing to the flatter form of the wave and consequent greater 

n current intensity. (Zeitschrift fiir Elektrochemie, June 1.) 
Minimum Potential of Silent Discharge —Prof. EF. H 
SENFELD, of Stockholm, investigated the behavior of a large 
mber of gases when passed through a generator tube of the 
nnasch type. The results are recorded in the Zeitschrift fiir 
trochemie, September 1. The author found that the relative 
nimum potential necessary to bring about the silent discharge 
vell defined for every gas and independent of the size or 
pe of the generator tube, of the velocity of the gas and of 
frequency of the current. The relative potential is defined 
the potential expressed in terms of the oxygen potential 
en as unity. The minimum potential of a gas is proportional 
its continuous potential or potential required to effect a 
dy continuous discharge. The author's values for the rel- 
Hydrogen, 0.77; nitrous oxide, 


/ 


e minimum potential are: 


ammonia, 0.97; oxygen, 1.00; carbon dioxide, 1.03; carbon 
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monoxide, 1.032; acetylene, 1.11; ethylene, 1.11; nitrogen, 1.10; 


hydrogen sulphide, 1.27; hydrochloric acid gas, 1.27; chlorine, 
2.42. The luminescence color of each gas is very distinct and 
different from that of any other. Hydrogen shows a pale blue, 
oxygen a deep greenish blue, nitrogen a decided purple, and 
chlorine a very intense green luminescence. There does not 
seem to be any direct relation between the phenomena of spark 
discharge and those of the silent discharge. 
Electrolytic Production of Ozone.—The 
productien of ozone was recently investigated by E. H. Arcui- 


BALD and H. vON WARTENBERG (see Zeitschrift f r Elektrochemie 


September 15.) Dilute solutions of sulphuric acid were electro- 


ele ctroly tic 


lyzed with direct current and with alternating current superim 
posed. Owing to the depolarizing effect of the alternating cur 
rent the output of ozone was greatly increased over that 
obtained with direct current alone. In some cases the increase 
was three hundred fold. Platinum electrodes were used. By 
keeping the intensity of the direct current constant and in- 
creasing the alternating current step by step the amount of 
ozone rose steadily. The maximum output was obtained at 
about 6 amperes, alternating current, for all values of direct 
current between 0.25 and 1.00 amperes. An increase in the fre 
quency of the current was accompanied by an increase in the 
ozone output. The principle involved is commercially utilized 
by the Norddeutsche Affinerie in their gold-silver parting proc- 
ess (Wohlwill process.) Formerly, when using merely direct 
current, a considerable part of the chlorine escaped the bath as 
gas instead of combining with the silver; this loss, however, is 
now entirely avoided by superimposing an alternating current. 


(See our vol. viii, p. 82). 


Recent Metallurgical Patents. 


Iron and Steel. 

Nodulizing and Desulphurizing Kilns.—l or the purpose 
of desulphurizing and nodulizing iron ores in one rotary fur- 
nace, Mr. Davin Baker, of Philadelphia, Pa., has patented a 
furnace. The invention consists primarily in constructing the 
furnace in two sections, in one of which desulphurizing takes 
place, and in the other nodulizing or sintering. Invention also 
lies in combining with a rotary furnace a scraper or cleaning 
device to prevent the accumulation of rings in the hottest part. 

The desulphurizing end of the kiln consists of a cylindrical 
furnace, having a slight pitch so that the ore will travel through 
the furnace as it revolves. The nodulizing portion consists of 
an extension of the kiln in the form of a truncated cone, which 
is relatively shorter than the cylindrical portion. The smaller 
end of the truncated cone encircles the end of the cylindrical 
portion so as to receive the ore discharged therefrom. Different 
speeds are imparted to the two parts of the furnace, so that the 
desulphurizing end runs slower than the nodulizing portion, 
there being less heat and longer time required for desulphur- 
izing and higher heat and shorter time for nodulizing. A satis- 
factory speed is I r.p.m. for the cylindrical portion and 4 r.p.m. 
for the truncated cone. The scraper is a bar sustained in such 
a position that it is in close proximity to the side of the noduliz- 
ing kiln. It is cooled. (1,004,340, Sept. 26, 1911.) 

Still another means for preventing the formation of rings in 
sintering furnaces has been patented by Mr. Hartiey C. 
Wotte, of Westmont Berough, Pa. It consists in embedding 
cooling pipes in the interior walls of the kiln. The object of 
the cooling pipes is to so cool the furnace in their vicinity that 
a continuous ring can never form. Sintered accumulations may 
form, but they will be in the form of an arch without a key- 
stone, and in the natural revolutions of the furnace they will 
tend to fall off. One or more of these cocling pipes may be 
embedded in the furnace wall, thus causing one or more breaks 
in the continuity of any ring which might form. The coolers 
are cooled by circulating air or water through them. (1,005,396, 
Oct. 10, 1911.) 





































AND 


\ similar effect is obtained by Lewis P. Ros f Standish, 
N. rtin " ar in the turnace to detac iterial 
\ rm ot I n s. The ir 1s suspen 
( rigid . e water pipes running 
its lenet 1,004,085, Sept ». 10 


Electric Steel Furnace —Amone the more recent 
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second class, as the Roechling-Rodenhauser furnace é 
ect t eat from the top when e re ng depends on 
ery 12 temperature ot the s ag and t eat t t 

t other periods when this may seem desirab' lo imerease 

the heating effect from the bottom, the arrangement shown 1 

Fig. 1 is employed. With three-phase currents, as shown in 

the upper diagram, this is accomplished \ ssolvi the 

nodal point of the machine and connecting the thre nner ends 
vn ( ( eutral point, to the ott eles 
trode while the te nds are mnected in the usual inner 
to the three surface electrodes By means of this connection 


the point is transferred into the metal bath itself.” 


Chis heating action in the metal bath, or the increase of heat 


g action due to resistance heating in the metal Sath or in th 
fiearth role, by increasing the current, can also be ad tazeous 
ly obtained by connecting in front of the bottom electrodes a 
transformer which transforms the current from the main ‘fur 
nace source of current to a very high strength of current with 


a correspondingly small pressure, so that in addition to the pri 


mary current a current cf any desired strength is supvlied 
the bottom electrodes direct to the metal bath or to the hearth 
sole.” The lower diagram shows a lining formed of a con 
ductor of the second class dispesed around and over the inner 
extremities of the bottom electrodes d e f. The upper electrodes 
are a b c, the hearth is g and the slag layer h. The refractory 
lining 3, which is rammed between the bottom electrodes and 
which, when the furnace is in operation, is traversed by the 
current, consists of ordinary burned dolomite, being mixed with 
tar as binding agent. This is the so-called “black mass” which 
serves in a similar manner for the preparation of basic open- 
hearths 

The transformer is best built directly under the electric fur- 
nace as a part of it to permit easy bottom connection. (1,000,838, 


August 15, IQIT.) 
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Gold and Silver. 


Improved Method of Forming a Halogen Cyanide.—!n 
vanidation it has been found advisable in some cases te mak« 
use of bromocyanide, or similar halogen compound, The usua 


nethod of forming this compound has been by mixing sul 


phuric acid, petassium cyanide and an alkali bromide and br 
ate. The mixture usually is made only when it is needed, and 
the procedure is one requiring care. It is the aim of Dr. Ha 
lOERSTERLING, of the Roessler & Hasslacher Chemical Company 
ft Perth Amboy, N. J., to provide a better means of forming 
halogen cyanides by melting an alkali halogen with an alka 
cyanide in the proportion of one molecule each and permitting 


them to solidify. No decomposition takes place in this process 
ie double salt is used instead of making the mixture above 


referred to In orde r to libe rate bromocvanide, tor example 


from a mixture of sodium bromide and sodium cyanid 
xidizing agent such as an acid solution of hydrogen peroxide 
is used The ‘reaction follows 


NaBr+ NaCN + H,O H.SO, BrcN NassO, 2H 
By this method it is possible to provid yvanide mills with 


rrectly proportioned mixture ready for use when dissolve 


oxidizer. (999,215, Aug. I, I9TT.) 


use of aluminium as a precipitant for gold and silver from cy 
ide solutions has been proposed before, the aluminium being 


mye wit! 





vanicde 





preferably with aeratien and 


sponge, until all the gold and silver are in solution. If the agi 


tation and aeration are well done the inventor 


des can be effectively treated in the raw stat 

Strips of aluminium are then immersed in the plup while the 
agitation is continued; the immersion being accomplshed 
any suitable manner. The dissolved metals will precipitate 
the aluminium, which is periodically removed and cleaned 


wiping or scraping. As long as any precipitate forms the opera 
tion is repeated. The precipitation of gold liberates potassium 
anide and cyanogen; some of the aluminium goes into solution 
as potassium aluminate with liberation of hydrogen, and the 
cyanogen and hydrogen combine with the alkali present to for 
potassium cyanide, thus regenerating the cyanide combined 


with the precious metals. (1,002,446, Sept. 5, 1911.) 


Direct Cyanidation of Sulphides.—In cyaniding sulphide 
ores containing silver, or gold and silver, with the latte 
usually predominating, silver sulphide goes into solution 
potassium cyanide, forming potassium silver cyanide and potas 
sium sulphide. The solvent action is, however, limited to the 
state of equilibrium which soon occurs, and after that point has 
been reached the reaction is reversible and silver again goes 
into solution. This phase will occur before all the silver has 
been dissolved. It is the object of an invention of James | 
Porter, of Syracuse, N. Y., to provide means whereby the sul 
phide of potassium formed may be oxidized to thiosulphate 
thereby avoiding reprecipitation and aiding in the extraction 

Mr. Porter shows that some form of oxidation is necessary 
to accomplish this, and proposes to obtain it by energetic an 
prolonged agitation with air. The conditions of success which 
he imposes are (1) fine grinding of the ore; (2) suspension of 
the ore in cyanide solution; (3) thorough permeation of th: 
mass by minute bubbles of air which will remain in the liquid 
for some time and not rise quickly to its surface, and (4) oper 
ation at a temperature of about 180 deg. Fahr. to 190 deg. Fahr 
Under these conditions he claims that it will be impossible for 
soluble sulphides to remain as such, their oxidation following 
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losely upon their formation, and equilibrium between dis 
i lved silver and dissolved sulphide cannot exist. In_ this 
i process the inventor prefers to use silica sponge as the medium 
ii for atomizing the att (1,002,447, Sept. 5, 1911.) 
; Impact Filter —A filter utilizing centrifugal force in the 
5 separation of cyanide solution and ore pulp has been patented 
i luomas H. Neikirk, of Midas, Nev. As shown in Fig. 2 
the filter consists ef a revoluble drum in the shape of a truncat 
& me, suitably mounted on a hollow shaft and driven from 
bs pulley at 4. Within the drum is a filtering edium against 
vhich the incoming pulp is thrown from a number of radial 
: members mounted on the hollow shaft. The filter is designed 
i to work continuously as regards the formation and discharges 


f cake, and with the minimum of attendance 

The operation of the machine is as follows: Slime, barren 
solution or wash water are introduced into the filter through 
the pipes 18, 19 and 20, respectively, each being properly con 
trolled by valves as shown. When the valve on the slime line is 


pen slime enters from pipe 18 to the hollow shaft 3, and is dis 


tributed by centrifugal force through connecting radial arms 





FIG, 2 IMPACT FILTER 





© to perforated rings 11. The pulp issues from the ring per- 
forations and is forced against the surrounding filtering medium 
| which is supported on a grooved surface &. The liquid is thus 
eparated from the solids and passes by perforations 12 into an 
mnular channel 13, from which it is eventually discharged into 
n annular collector 28, which is fastened to the outside of the 
ell at its larger end. From this. collector the solution 1s 
nally directed into a drain pipe 31, from which it is conducted 
the zine boxes. The solids accumulate on the filter, and when 
ake of sufficient thickness is formed, the valve controlling 
incoming slime is closed and barren solution and wash 





ter introduced in a similar manner. The cake having been 
ished, it is now dislodged from the filter surface by means of 
i id introduced under pressure through the pipes 26 and 33. 
h connect with the annular channel beneath the filter. Au 
itic valves 35 prevent the pressure water from finding its 
y into the collectors which were used for discharging the 
ered gold-cyanide solution. The pressure water and filtered 
thus mix in the cone and are discharged at the lower end 

the drum, after which the cycle is repeated. 
he impact of the slime pulp against the filtering medium is 
gned to increase the efficiency and capacity per unit of fil- 
ing area. Another important feature is the relative size of 
machine to the common filtering apparatus now used 

7 100,540, Aug. 15, IQIT.) 
Zinc, Lead and Copper 

Zinc Furnace.—In the accompanying illustration, Fig. 3, 
iowNn a cross-sectional view of a furnace for the distilla- 
of zine ores, designed and patented by FRANK LAURENT 
xc, of Boulder, Colo. The novelty of the invention lies in 
means used for applying heat to the charge of zine oxide 
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nd reducing substance, and in the proposed manner of itt 
ducing the charge. The furnace consists of a retort a and he 
ing chamber b. The retort has a port d for the exit of zin 
ipors ind a feeding ) t ¢ tor supplying the harge te ¢ 
smelted. The bott ‘ the retort consists o1 bo t Iten 
metal h as yper n alloy of copper at 
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FIG. 3. ZINC FURNACI 


ternary compound which has a melting point higher than the 
temperature at which zinc is reduced from its oxide by carbon, 
and which has a high heat conductivity. This body of metal is 
kept in a molten cendition by hot gases from a suitable source 
of combustion, and the heat is thus conducted through the 
molten metal to the charge of ore and fuel as shown on the 
hearth. The reduced zinc vapors pass out through the port d 
and are condensed in a suitable manner. The accompanying 
carbon monoxide can be collected and burned for any useful 
purpose. (1,002,037, Aug. 29, IQII.) 

Precipitating Copper from Solutions.—The usual manner 
of recovering copper from dilute sclutions such as mine water 
or water flowing over old copper dumps, is to precipitate the 
red metal on scrap iron. As is well known, the quantity of iron 
required is several times that indicated by theory, and the 
precipitate is not high grade. Mr. E. E. StauGcurer, of Clifton, 
\riz., has patented an improvement in this method, having as- 
signed the same to W. L. Austin, of Riverside, Calif. Mr. 
Slaughter prefers to precipitate copper by using a mixture of 
iron and carbon in the form of small pieces of coke. He thus 
gains the advantage of an electrolytic action, and states that 
the precipitated copper is free from basic iron salts and of 
higher grade than that obtained by precipitatien on iron alone. 
(1,001,466, Aug. 22, IQII.) 

Refining and Desilverizing Lead—The crystallization 
process used in the refining of lead bullion carrying gold and 
silver are based on the fact that when such bullion is melted 
and cooled down to nearly the solidifying point and stirred by 
hand or otherwise crystals of lead form which are freer from 
silver and other impurities than the liquid which permeates the 
mass of crystals. It is customary in this process to draw off 
the fluid from the crystallized lead, and repeat the process. 
Usually twelve treatments are required to give commercial lead 
as one product and a high-grade bullion suitable for cupeling 
as the other. 

Mr. Greorce P. Hurst, of Omaha, Neb., has patented means 
for handling the semicrystallized mass in a press, by means of 
which the liquid is squeezed from the crystals, rendering the 
latter drier and concentrating the impurities in the liquid. By 
this procedure the number ef crystallizations is reduced to six, 
as compared with twelve as usual. (1,001,525, Aug. 22.) 

Cyanidation of Silver Ores at Cobalt.—At the Nova Sco- 
tia mill in the Cobalt, Canada, district cyanidation is in use, as 
noted in the Mining Magazine for September, 1911. The ore is 
crushed in stamps in cyanide solution, and concentrated with- 
out classification on Deister No. 2 tables to remove the metallics 
and rich sulphides. The table tailings are classified, reground 
in tube mills, thickened in Dorr thickeners, agitated in Trent 
agitators, and filtered by the Moore process. Precipitation of 
silver is by the Merrill zinc dust method, 
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Combination of Ring Roll Mills and Tube Mills 
in the Grinding of Cement Clinker. 


One of the most important problems in many branches of 
metallurgical and chemical engineering is the proper combina 


tion of ditterent grinding machines so as to grind a given 


material at the west cost. Under different conditions the best 


} : Pate: = - 
nbination will ditter, but in many cases it will be found 


ile the whole grinding operations into 


carried out in different machines, 


} 


h the whole job in one machine 


he grinding of cement clinker, and in 


made by Sturtevant mills are of con 


inker 18 


nd finish 


ortland 





Feed enters hopper at Z ’ 

Spout “S” delwers it at center of concave revolving fing where it is strongly held 
by centrifugal force until crushed off by the Rolls, discharging st “D.” 

Ground rock crushed off of both ades of Ring 


. 
Thack layer of centrdugally held unground rock 
— 














Raged revolving Rung derves all three Rolls on |" layer of centrtugally held matenal 
Spring pressed Rolls drven by ceotritugally held matenal 











extended to the 
for wear and 
wer consumption 
comparative, using 
> the wear and tear of the one 
45 bbl. to 20 mesh per hour represents 
cent per The wear and tear of the 


go separator, handling 45 bbl. per hour, was 0.022 cent 


bl. The wear and tear of the three tube mills was 0.266 cent 
Hence the total wear and tear of the ring-roll mill, 
separator and the tube mills (not including elevator) was 0.364 


cent per bbl 
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On the other hand the wear and tear of the two ring-roll 
mills, grinding 45 bbls. to 80 mesh per hour, was 0.152 cent per 
bbl. The wear and tear of the two separator screens was 0.044 
cent per bbl. The wear and tear of the one tube mill was 0.08 
Hence the total cost of wear and tear of the two 
ring-roll mills, separators and the one tube mill was 0.285 cent 


cent per bbl. 
per bbl. This method, compared with the first one, exhibited 
a saving of 0.08 cent per bbl. in the maintenance cost of the 
grinding machinery. 

As to the power consumption, the one ring-roll mill in the 
first requires 0.777 hp per bbl., the Newaygo separator 


44 


0.022 hp per bbl. and the three tube mills 5.666 hp per bbl 


Case 


llence the total power consumption of ring-roll mill, separator 
ind tube mills is 6.465 hp per bbl. 

In the second case the two ring-roll mills require 1.555 hp pet 
bbl., the Newaygo separator 0.044 hp per bbl. and the tube mill 
1.888 Hence the total power consumption of ring 


This 


hp per bbl. 
roll mills, separator and tube mill was 3.487 hp per bbl. 
represents a saving of 2.987 hp per bbl. 

Both and 


maintenance cost 


turned out 


with respect to power con 


nm the second method te be considerably 
omical 
nparison the elevator has not been considered since 
tear as well as power consumption was taken as 
in beth cases 
’ 


ir from the above comparative figures that the de 


m in the results of the tests was the decidedly hig! 


the ring-roll mills and for this reason a descrip 


Sturtevant ring-roll mill to which the above figures 


f interest 
A heavy 


is secured in a head supported by a horizontal 


ining illustration shows the construction 
ring 


inst the inner face of this ring hammer rolls ar 


pressed with great force and revolved by frictional 


material on the ring 


} 


st ground are fed (up to 


of the rotating ring which holds them thereon 


ree to be crushed as drawn under the rolls 


ns and discharged on both sides thereof 


f the ring is concave and the roll faces convex 


mountings are on the massive door that forms on 


f the mill 


] 
i 


casing, and they are swung away from thx 


Thus the whole grindi: 
The roll shaft 


re as large as those of the driving wheels of a locomotive, a: 


with the door when it is opened 


t is made accessible by opening the door 
crushing pressures are One adjusting 


greater screw on t 


outside of the door regulates the roll forces and gives the 


in absolutely equal pressure. No rock can withstand 
pressures 

When at work, the concave of the revolving ring is alway) 
A nak« 
They cannot damas 
Rock is crushed down upon itself (between an 


ring and hammer roll) producing a maximum of fines, w 


covered with a thick layer of material fed thereto 
track is never exposed to the roll faces 
one another 
least wear. 


\s there is a constant feed, while the mill is at work 
coarse and partly reduced material, so there is a constant dr 
of material crushed otf to both sides of the ring by the r 
This escapes, as in all mills of this class, from the bottom 
the case, and is taken te a Newaygo screen to remove the 
ished product as soon as made. The tailings, separated by 
screen, are returned to the ring (with fresh feed) for furt 
reduction 

Thus the mill is always breaking down coarse rock w« 
tailings, producing a maximum output and forcing the r 
to crush one another. 

It should be emphasized again that in the Sturtevant r 
They run like thos« 


No roll drives are used nor 


roll mill the ring drives the rolls. 
an automobile’s roller*bearing. 
the rolls support the ring 
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The Absorption of Hydrochloric Acid and 
Other Gases. 
By Percy C. KINGspury. 

Practically all of the muriatic acid made in this country is 
btained from the decomposition of common salt by means of 
sulphuric acid or bisulphate of soda 
[he hydrochloric acid gas evolved during the reaction is 











& 
5 
; 
4 FIG. I STANDARD FORM OF TOURILI 
hl 
* : 
* ed and afterward dissolved by water Che cooling of 
gas is effected by passing it through large pipes exposed to 
air. The pipes are usually of fire clay and on account of 
rosity of this material are boiled in tar before being 
. inst ed 
4 . ‘ ’ ‘ ‘ ‘ 
\ the plant commonly employed tor the absorption consists 
; 1 system of stoneware “tourills” connected in series by 
neware piping. <A current of water or dilute acid passes 
ugh these vessels over the surface of which liquid the 
gas circulates. One or two small wash towers usually 
lete the absorption equipment 
many years little consideration was given to the design 
effective type of tourill for this purpose emical manu 
; 








FIG. 2.—ANOTHER STANDARD FORM OF TOURILI 


irers being content to use the standard form of vessel sup 
by the stoneware manufacturers. 

is form, illustrated in various modifications in Figs. 1, 2 
3, has the advantage of being easy to manufacture, and, 
count of its symmetrical shape, of resisting the expansion 
ontraction due to variations in the temperature to which 
subjected. 

€ principal function of the tourill is to dissipate the heat 
ed during absorption as the amount of gas that can be 
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absorbed, or, in other words, the strength of the acid obtain- 
able, decreases very materially with rise in temperature of the 


absorbing liquid. 

An efficient type of tourill should, therefore, offer as large a 
cooling surface as possible compared with the volume of acid 
it contains. Those illustrated in Figs. 1, 2 and 3 are for all 
practical purposes spherical, and therefore from the above point 
of view of efficiency the least desirable, as of all geometrical 
forms the sphere has the least surface in relation to its volume 





FIG. 3 ANOTHER STANDARD FORM OF TOURILI 


The 


acid contained presents a comparatively small surface of con 


This tourill has, moreover, several other disadvantages 


tact with the gas to be absorbed, the vessel is difficuit to clean 
out and cannot conveniently be water-cooled. The latter is an 


cessary in 


important consideration, as artificial cooling is n 


working for acid of the highest possible strength, especially 
during the summer months. 

These considerations led some acid manufacturers to replace 
the spherical tourills by vessels of more or less fanciful shapes, 
most of which proved unsatisfactory on account of the design- 
ers not taking into consideration the limitations of the material 
of which such articles have to be made. 

The first practical improvement on the old-fashioned type is 
of the advan 


the Cellarius tourill illustrated in Fig. 4. Several 


tages of this vessel are obvious. It can be completely im 


mersed in water, offers a much larger cooling surface in com- 
parison with the volume of acid it contains and also exposes a 
larger surface of the absorbing liquid to the action of the gas. 

By connecting successive tourills in the manner shown in 
Fig. 5 
by simply reversing the glass “T” 


the vessel can immediately be emptied and flushed out 
piece. It will be noted that 
of the projecting tubulures 
flow 


the acid enters the tourill by one 


and before leaving by the other must through twice the 


entire length of the vessel, passing in a shallow stream over 





CELLARIUS 


rOURILI 


FIG. 4 


the back of the tourill This insures an efficient 


cooling of the liquid and a progressive increase in the strength 


the arch at 


of the acid as it passes through the vessel 

The tourill withstands variations in temperature very well, 
as the form of a double arch enables it to take up considerable 
This 
form is also advantageous from the point of view of mechanical 
strength. 

One other practical advantage of this vessel is that the acid 


strain due to expansion and contraction of the material 
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surface of the liquid, thus preventing 
he flow due to the formation o 


quent annoyance in the old type of 


he Cellarius tourill have received 
Europe, where it is rapidly replacing the 


here such substitution has been made it has 
llarius tourill can re 


fashioned type 


URILLS 


he same battery. The advantages of the new tourill 

can, therefore, be realized practically at little expense or dis 

turbance of operation by substituting or adding a few Cellarius 
tourills at the beginning or end of a series 

The success of the Cellarius tourill for absorption purposes 

has led to the design of a modification of this vessel for the 

and condensation of gases. This pattern is illustrated 

in Fig. 6 and it will be noted is merely an inversion of the type 

used for absorption, the advantages of which are retained. It 

has been employed for the pre-cooling of hydrochloric acid gas 








8) MODIFICATION FOR COOLING AND CONDENSATION OF GASES 


before it enters the absorption battery and for the condensation 
of nitric acid and is a practical and efficient vessel for all pur- 


here acid gases are to be cooled or condensed to the 


poses W 
liquid state 
The Cellarius tourill was exhibited at the Pittsburgh meeting 
the American Institute of Chemical Engineers, December, 
1908 (this journal, Vol. 7, page 80), by the Didier-March Com 
pany, New York, who are the manufacturers of these vessels 


in this country 


The Oxygen-Gasoline System of Lead Burning. 
While in the old familiar system of “lead burning” hydrogen 
and air are employed, the new Howard system involves the use 
of oxygen gas saturated with gasoline. With this new system 
much more perfect combustion and higher temperatures can be 
obtained and it is claimed to combine the advantages of superior 
results with respect to quality of work, with greater economy, 
greater speed of operation and greater convenience in use 

Che adjoining illustration shows the Howard apparatus in 
operation. It will be seen that there are only two principal 
parts, namely the gasoline saturator, weighing about 28 lb., and 
the oxygen cylinder weighing about 68 lb. 

To the valve on the oxygen cylinder the oxygen regulator is 
attached. One outlet of the oxygen regulator is connected by 
a rubber hose to the blowpipe, while from the other outlet of the 
oxygen regulator another rubber hose leads to the inlet of the 
gasoline saturator. The exit gas from the gasoline saturator 


; 
] 


passes through a hydraulic trap. which serves as a safety de 
vice in the case of a back-tire, and is then conducted through 
rubber hose to the other nipple « 1e blowpipe 
burning mixture is produced at the blowpipe by 
he gas and oxygen cocks. 

There is nothing difficult about the operation 


workman conversant with the hydrogen-air 





HOWARD LEAD BURNING APARATUS IN OPERATION 


burning will experience no difhculty in operating the H: 
lead burning system. 

The advantages of the Howard system are essentially 
to the simple apparatus required, as described. As compared 
with the old hydrogen-air system, the hydrogen generator 
dispensed with. The air bellows or pump is dispensed with and 
consequently the services of a boy are not required 
apparatus is portable and may be carried anywhere. thus doin 
away with the very troublesome necessity of moving a hea 
hydrogen generator and bellows from one job to another. 

There is no apparatus to get out of order, involving expens 
delays and repairs. No acid or corrosive substance is employed 
\s neither zinc nor sulphuric acid is used, there is no deletet 
ous matter to be carried through the blowpipe to act injurious! 
on the lead seam. 

The flame produced is absolutely clean and does not black 
nor tarnish lead, brass or copper. This is of special advantag 
in soldering the two latter metals, and also in repairing old lea 
work that is thin, as very little shaving is necessary 

\ much better, hotter flame is produced than with hydroge 
and air and much superior and faster work can be accomplish 
The flame is so hot that even heavy lead in wet and cold pos 
tions can be burned “in situ” without preheating \ gener 
idea of the comparative speed of lead burning by means 
the Howard apparatus and the hydrogen and air method 
spectively may be gathered from the figures in the follow 
table, in which the approximate foot run burnt per hour 


given for various weights of lead sheet. 


Gasoline-Oxygen Hvydrogen-.\1 


Flat seam 20 lb. lead 20 ft. per hour 15 ft. per hour 


“ “ 


12 — 45 “ , 27 


60” ™ a 40 


ros “* ” 90 


Upright “ : ™ 4 


No gas is generated when the blowpipe is not in use, 
consequently there is no waste of gas and no charge to withdr 
overnight 

The apparatus can be recharged in about three minutes. 1 
will appeal to lead burners who are familiar with the time tah 
to recharge the hydrogen apparatus. 

The Howard system of lead burning is being introduced 
the Linde Air Products Company, of Buffalo, N. Y., which | 
has been so successful in the last years in developing new 
for oxygen and especially in popularizing the oxy-acetylene + 
tem of welding. It is hardly necessary to add that this c 
pany makes the oxygen from liquid air by the Linde process 
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Novel Feeding Device for Glover and Gay Lussac 


Towers. 


The adjoining illustration shows the “effecter distributor” 
or tower liquid, ¢. ¢., a new feeding device for Glover and Gay 
Lussac towers, built by the Deutsche Steinzeugwaarenfabrik 
fiir Canalisation und Chemische Industrie in Friedrichsfeld. 


Its chief advantages are that there are no valves nor other 


movable parts in it, that the liquid is distributed absolutely uni 


formly over the whole cross-section of the tower, and that 
Neither 
ariations within rather wide limits of the liquid supplied to 


nly one opening in the top of the tower is required 


he tower per hour nor considerable impurities in the liquid 
ire detrimental to the proper operation of the apparatus 
The “effector distributor” is especially suitable for the sul 
iric acid industry, since on account of its simplicity and 
robustness of construction it permits a perfect and uniform 
istribution of the liquid over the whole tower cross-section in 
Gav Lussac and Glover towers under all conditions 


The vessel LV is supplied with the liquid from the filling device 
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EDING DEVICE FOR GLOVER AND GAY |! SSAC TOWERS 


ich operates at periodical intervals. The liquid is grad- 
given off from PD to the tower through the spray nozzle 
form of a veil of spray of conical form, or rather of um- 
shape \ syphon connected with the interior of the 
conducts any excess of liquid directly into the tower. 
filling device A and the spray nozzle E are so designed 
lation to each other that when the spraying begins the 
which is being sprayed with liquid (or the solid angle 
spray cone) becomes gradually wider while the level of 
When the liquid in the vessel 
reached its highest level and begins to fall again the 


uid in the vessel D rises 


ingle of the spray becomes smaller again 

apparatus is adjustable in such a way that between each 

of action there is a shorter or longer interval, or it may 
adjusted that in the moment when the vessel )) is com- 


pl emptied the vessel A gives off to D the liquid which 
n cumulated in it in the meantime, so that the spraying 
Process begins anew. In this way the liquid spray changes its 


. , 
A i 


form continually as though an umbrella was opened 


osed successively at regular intervals 
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Che liquid passes from a reservoir to the lling device A 
through the pipe b.in a continuous stream \fter a ertain 
quantity of liquid has accumulated it is suddenly given off 


through C to the vessel ), which then begins to spray through 
l as described he tore 

This apparatus can be designed for any hourly quantity of 
liquid and for any tower cross-section, but for the present 5 
cu. m. of liquid per hour and a tower diameter of 5 m are the 
maximum values for which it is built 

Mr. J. W. Sittig, Temple Court Building, New York City, is 
the sole American agent of this as well as the many other prod- 


ucts of the Friedrichsfeld chemical stoneware factory 


Carborundum Refractories. 


‘Carborundum firesand,” one of the by-products of the man 


ufacture of carborundum in the electric furnace, has found 


very extended use in the last years as a refractory. From a 


bulletin, entitled “Carborundum Refractories” and issued by the 
Carborundum Company, of Niagara Falls, N. Y., the following 
information is extracted 
Chemically carborundum firesand consists of several silic« 
arbides of compositions ranging from Si.C:O to Si,C.O, rep 
resenting the partial reduction of silica by carbon at the intense 
heat of the electric furnace This is furnished in the form of 


nely ground sand and is mixed before using with a binding 


laterial such as silicate of soda or fire clay to give it proper 


hesion when brought up to heat \ silicate of soda of 52 


deg. Baumé is best adapted for this purpose; it must be diluted 
vith a certain quantity of water before being added to the fire 
sand When clays are used, a crude Jersey ire Clay rr one oO! 
equal purity should be taken Kaolin may also be used with 
good results. Prepared fire clay, such as is furnished for lay 
ing up fire brick, is generally mixed with ground calcined clay 
or powdered fire brick, and is not suitable for the purpose 

In estimating the amount of material required for a lining of 
given dimensions, the weight of the carborundum firesand mix 
ture may be computed as 85 lb. per cubic foot 

Lining of Crucible Brass Furnaces.—For 


rucible brass furnaces a mixture is used consisting of 70 per 


linings of 


cent carborundum firesand, 15 ground fire clay, 8 silicate otf 


soda of 52 deg. Baumé and 7 water 


The silicate of soda is first added to the water and thor 
ughly dissolved. This solution is then mixed with the clay 
and firesand until the material acquires the consistency of mold 


ing sand The constituents when thoroughly incorporated 
form a plastic mixture which is easily molded and has suffi 
ient cohesion when tamped into place to retain its shape unti 
fired. <A sheet-iron form is provided of the same diameter as 
the interior of the furnace, consisting of a sheet of iron 
bent in cylindrical form, so that after use it can be sprung 
inward and be easily withdrawn. The center may also be con 
structed of wood and in such case should be well greased so 
that it can be drawn without the lining adhering to it 

The mixture is rammed up solidly between the center and 
the outside shell of the furnace, after which the center may 
be at once removed and the lining dried out with a slow wood 
fire. It can then be immediately put in service. In cold weather 
it is well to warm all the materials before mixing 

It is the practice in some foundries to provide channels or 
vents to assist in drying out the lining. This is done by plac 
ing four or five wooden strips about 2 in. by 1 in. spaced 
equally around the furnace inside and against the shell. These 
are withdrawn after tapping in lining. 

This same mixture is used for lining ladles for brass, copper 
or iron. 

Linings of Tilting and Rotary Oil-Burning Furnaces.— 
For tilting and rotary brass furnaces, in which the linings are 
subjected to the severest possible conditions, a mixture of 86 


per cent carborundum firesand, 7 silicate of soda at s2 deg. 
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a water is recommended. In many cases it is tound 
udvantag s to replace about 15 per cent of the firesand wit! 
ent a nt of kaoli 
h e is thoroughly imcorporated and tamped between 
the é f the furnace and a strong center provided for the 
Vhen completed the center is carefully removed and 
t ed t at once with a slow wood fire It is then 
ul ight up to heat reans of the flame and can 
t l service 
Mat sers of this style of furnace have found it practicabl 
to t vu small quantity of broken glass when first heating 
the lining This glass, when melted down, can be evenly 
listr te ver the surtace of the lining by tilting the tur 
nace, a he interior thus acquires a smoother glazed surface 
which adds to the durability of the lining 
‘atches can easily be made in places where the lining be 
nes broken or worn. It is best to cut out the broken parts 
entirely through to the shell, undercutting the old lining, 1n 
order that the new portion may be keyed into the old lining 
For t purpose of repairs the same mixture is used as when 
putting new lining 
Repair of Firebrick Linings—.A mixture consisting of 
equal parts of carborundum firesand and fireclay or kaolin 1s 
extensively used for patching holes or broken parts of fire brick 
linings and tor hilling open joints in turnace walls. It is used 
to good advantage in ordinary crucible furnaces for brass and 
steel, also in copper reverberatory furnaces for keeping the side 
walls repair sy its careful use it is possible to double the 


life of any firebrick lining. The mixture is largely used in 
epairing the Schwartz down-draft furnace, and also as a wash 
ipplie aily after the melting \nother efficient mixture for 


his purpose is the one recommended for crucible brass fut 


nings given above 
\ ixture of equal parts of firesand and fireclay is used suc 
essfullvy in repairing the brick linings of Tropenas converters 


which are subjected to extreme corrosion by the flame 
Carborundum Furnace Paint.—Carborundum firesand may 
made up in form of a paint or furnace wash by mixing 65 
er cel borundum firesand with 20 ground fine clay and 15 
silicat f soda of 52 deg. Baumé and adding sufficient water 
to bring it the consistency of a thick paint, which is applied 
to the surface of the lining with a broom or stiff brush. Two 
I ee applications gave a proper coating. This makes an 
excellent protective coating for furnaces subjected to intense 
flame tion and high temperature. It is preferably applied to 
new I work, as it does not adhere so efficiently after the 


Innings have become glazed over or covered with slag 


arch and 
to 
malleabl 


applications of carborundum paint are in 


bridge walls of boiler furnaces which are subjected severe 


flame action, in potters’ kilns, welding furnaces and 


iron furnaces. It is of great value in oil furnaces in protecting 


the brick from the.well-known pitting and eating action of the 


high-pressure oil flame. Carborundum paint is used with good 
results as a cupola wash in protecting the melting zone of 
foundry cupolas 

Carborundum mortar is made from a mixture of equal 


parts of carborundum firesand and fireclay. It is used in laying 


up firebrick, in patching open joints and holes in brickwork and 
in general repairs. The life of a firebrick structure is generally 


limited by the life of the joints \ mortar of carborundum 


firesand is found to effectively stop the slagging and corroding 


at the joints 


Carborundum firebrick furnished in the regular size, 9 in 
x 4% in 
shapes 


are 
x 2% in., and also in many of the special arch and key 
Many special shapes and forms are also made according 
to specifications and drawings. Carborundum brick have shown 
great economy in oil furnace work of all descriptions, in con- 
nection with the melting of crucible steel in forging and weld- 
They 


are, moreover, the only brick which will stand the intense heat 


ing furnaces, in electric furnaces and in brass furnaces. 


generated in furnaces using powdered coal fuel 
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A New Electric Recording Instrument. 


\ new type of electric recording instrument, 


adaptable 


voltmeter or ammeter has been designed by the Brown In 


strument Company, of Philadelphia 


Recognizing the of a recording instrument whicl 


necessity 





FIG. I.—VIEW OF ELECTRIC RECORDING PYROMETER 
is both accurate in operation and simple in construction t) 
Brown Instrument Company has spent much time in desigt 


ing a recording instrument which can be mounted on the w: 


or switchboard and used by the most inexperienced workma! 


In the common form ef recording instruments no means a! 


provided for shifting the recording pen arm out of the wa 


when the chart which receives the record is changed, conse 





FIG. 


2.—RECORDER OPEN. 


quently there is serious danger of bending the pen im remo, 
the chart. In this respect the new Brown recording instrun 
is most novel in construction, in that the essential parts of 
instruments are mounted on the door instead of in the « 
The clock mechanism and chart alone remain in the case w 
the doer is opened. Consequently there is no possibility 


No. 11, 


particularly 





+ pe te 





for use as a recording electric pyrometer, recording 
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is no occasion to handle it for 


ending the pen because there 


soon as the door is 


ny reason whatever \s thrown open 
he entire voltmeter system and the inking device is swung 
side automatically, permitting the old chart to be easily re 





ved and a new one substituted 


Fig. 1 (page 614) illustrates this recorder in operation with 


the door closed, while Fig. 2 shows the instrument with the 
r thrown open ready to have a new record chart installed. 
rhe millivoltmeter system which is used in this new record 

y instrument 1s simplined form of the D’Arsonval system 


vhich is the only system used tn electrical instruments of pre 
ion Also the recording pen comes in contact with the 
er momentarily only for the purpose of making a dot 
reby eliminating all friction between the pen and the chart 


\n inking pad is placed immediately beside the pen carrying 


ient ink for a week's supply, and this inking pad touche 
pen point frequently, keeping the point damp. When the 
closed the arm seen at the left of Fig. 2 and operated 

y the clock mechanism, comes in contact automaticaliy witl 
inking device, and every half minute, or quarter minute if 
eferred, it pushes the inking pad away from the pen, per 


I 
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Fic. I. PYROSCOP! 
ing it to swing freely. It then falls, allowing the inking 
by its own weight to press the pen against the paper. 
s extraordinary simplicity of construction, the freedom 
unnecessary parts, as well as the frictionless operation 
the paper, will strongly appeal to those whe understand 
ilue or rather necessity of simple design for recording 
'ruments, 
g ‘ilter Papers.—We have received price list and samples 
t ( Iter papers in sheets, rolls, circels, and folded-filters, made 
é essrs. Carl Schlaicher & Schiill, filter-paper manufacturers 


Miren, Rhenish Prussia. Messrs. Eimer & Amend of New 





City are the sole agents for the United States. 
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A New Optical Pyrometer. 





In many fields of metallurgy it is now clearly recognized 


that exact heat treatment is all-important and that the skilled 


eye of the most expe rienced attendant is not able to judge 


| ‘ | 
temperatures always correctly on account of the nsiderabl 


variations of the illumination of the room with the weather 


et This explains the rapid development of the pyrometer in 
introduction of the 


dustry and the ready 


pyrometer int 





MEASUREMENT OF THE TEMPERATURE OF \ 


PYROSCOP! 


Naturally the tendency in 


the design of various pyrometer types has been to develop robust 


mercial practice in recent years 
fool-proof shop instruments from what were originally labora 
tory instruments requiring careful handling 

This same tendency is manifest in the latest design of an 
optical pyrometer, called the pyroscope and built by the Shore 
Instrument & Manufacturing Company of 555 \West 
second St., New York City. 


again with the underlying principle of all optical pyrometers 


Cwenty 


There is no necessity to deal here 


The chief points of the Shore pyroscope are its simple design, 
strong and rugged construction and comparative inexpensive 


ness. It is a little less accurate than a first-class and perfectly 
calibrated pyrometer, but is stated to give correct readings 
within 10 deg. Fahr 


The standard lamp used for comparison is a miniature kero- 
sene flame. Ordinary kerosene is filled in the tank A, Fig. 1. 
the wick is lighted as in any ordinary lamp and the flame is 
adjusted to normal height (about 34 in.) by the knob K. By 
at the hot tool, etc, which 
undergoes heat treatment, one gets a ‘clear view as through 
any telescope. After focusing by turning the knurled ring E, 
the knob F is turned, which works the colored diaphragm and 


now looking through eye-piece C 
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controls the light intensity of the comparison reflector R 
shown in the special diagram in the upper left-hand cerner of 
Fig. 2, which shows the image seen through the pyroscope. 
Knol is turned until practically no difference can be seen 
between the redness of the reflector R and the tool under 


treatme [his can best be tested by going a shade higher or 


lower until balanced. The indicator H on the graduated drum 
G then gives directly the temperature reading 

> - = we he . 

By means of locking by the set screw M it is possible to set 


the instrument at a given temperature so that the work can 
all be heated up to a certain degree. The telesc pe can be used 


in any desired position on its pivot. 


Recording Pressure Gauges. 


recorders has rapidly increased in recent vears 
in connection with all kinds of measuring instruments. since a 
continuous record, furnished by a recording instrument. repre 


sents the est and most relial le control of the yperation ; 


plant and the work of the attendants 


lhe Columbia pressure recording gauge, made by t Schaet 


{ 
fer & Budenberg Manufacturing Company, of Brooklyn. N. \ 


an hown in the illustration, is noteworthy especially for 

















some spe | features of the record chart, namel unitorm 
graduations, large effective record space and the division 
the border into a black and a white section, denoting the day 
and night record respectively 


Columbia recording gauges are made in two sizes 


suitable 
charts respectively and for pressures rang 
ing from 4 in. water pressure up to the highest working pres 
sure met with in practice 

Some of the applications of these gages are the recording 
ot stean air, gas, water and ammonia pressures These vauges 
may be had in dust and air-tight or moisture-proof case, and 
for temporary installations or field service portable gauges ar 
provided 

The recording chart shows maximum and minimum pressure 
carried, the rate of rise or fall in pressure, in brief it is a com- 
plete log of the operation as indicated by the pressure at any 
time. A file of charts in the office of the superintendent en- 
ables him to compare the work done in the plant hour by 
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hour and day by day and to study in detail how the plant 


economy is affected by the pressure 


On the other hand the workman likes the recording gauge as 


it relieves him from the time-consuming and inconvenient writ 
ing down of the pressure gauge readings on the report sheet 


On the whole, the installation of pressure recording gauges 


leads to more conscientious operation and should prove a grea 


incentive to improvements in all chemical works where gases 


or liquids are carried under pressure 


Titanium Steel. 


The American Iron and Steel Association published recent! 
the following statistics of the tonnage of various alloy steel 


during 1910 


litanium steel 326,316 gross tons 
Nickel steel 100,707 
Nickel-chrome steel 52,021 
Chrome steel 23.550 
\lang inese steel 19, 300 
Vanadium steel 9,049 
Other Alloys steel w;S1O 


Total S07 S10 


\s is pointed out in recent rcular of the Titanium All 
Manufacturing Company of Pittsburgh, Pa., these statisti 
show that the output of titanium steel for 1910 was not onl 
300 per cent greater than the next largest nickel, but it w: 
greater by 84,813 gross tons than the output of all the oth 

steels combined 

It is, of course, a question whether titanium steel cal 
onsidered as n all y steel 1 the san sense is, tor Instat 
nickel steel or chrome steel. In the case of the latter two, t 


nickel and the chromium are alloyed in certain proportior 


with the steel and give it certain valuable properties 
On the other hand, titanium was originally introduced i 


steel industry as a cleaner. Titanium is an excellent deoxidiz 


and has also a very high affinity for nitrogen. It acts 


purifier of the steel, removing the gase | 


s Irom it ana Impre \« 
greatly the structure of the steel When acting in this 
the titanium passes into the slag and if excess of titam 
is used, no titanium is contained later in the steel S 
titanium-treated steel is therefore, not an alloy steel hi 


nickel steel or chrome steel, but the results obtained by 
remarkable that they al 


would explain the enormous increase of the use of ferrotita: 


purifying titanium treatment are s 


in the steel industry in the last few years 
However, more recently several investigators have fé 
that the beneficial effects of titanium are not restricted to 
action as a purifier but that titanium may give valuable prope 
ties to steel when the titanium is used in excess over th 
needed for purification alone. Facts illustrating this act 
have been cited to us from differetit 4nvestigators worki 
quite independently of each other. It is to’be hoped that 
act information concerning this most interesting subject w 


soon become available 


The Non-Ferrous Metal Market. 


Prices have fluctuated somewhat since our last report ow! 
to conditions on the Stock Exchange and in foreign mark« 
The report of the Copper Producers’ Association depressed | 
domestic copper market, as it seemed to indicate a contract: 1 
of business abroad. Tin fluctuated considerably as a result ‘f 
both foreign and domestic conditions. Lead has eased 
somewhat, while spelter has advanced. 

Copper.—The latest quotations on this metal show 4 
tendency toward lower prices, and there has been a large 
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ring on the part of Lake producers who wish to dispose of 





ks before navigation closes. The quotation for Lake copper 
4 s 12) to 123¢ cents, with electrolytic at 12.05 to 12.10 cents 


Tin.—At the close of September tin could be bought at 





out 355¢ cents in New York, but as a result of the activity 


the Syndicate abroad prices rose, and at present October 














= in is quoted at 41 cents. 

j Lead.—As a result of two successive reductions by the 
incipal seller, this metal has fallen off about 14 cent per 
ind, and there is little demand in view of the unsettled con 
itions. New York lead is quoted at 4.20 to 4.25 cents; St 

‘ us at 4.05 to 4.10 cents 
Spelter.—Prices have steadily advanced in view of large 

rtations and shortage in the domestic supply. Business 
een on a heavier scale and consumers are buying in such 
tities as can be supplied. Latest quotations were firm at 
6 ents, New York, and 5.85 to 6 cents, St. Louis 
Other Metals.—Business in aluminium is somewhat in 
ed, but prices are no highet The metal is quoted at 18.5 
ents, New York. Antimony is weaker and prices are re 
7% S25 cents lor various vrades Prices have fallen 
ghtly im ucksilver; New York prices being $45 per flask of 
S Francisco, $44.5 
Notes. 

i Kestner Evaporator Company, which for a number 

ears has been located at 333 Walnut Street, Philadelphia, 

removed its business to the Commonwealth Trust 

r veltth and Walnut Streets, in the same cit 

: Mone! Metal Casting.— An interesting feat in the casting 

lone metal was recently iccomplished in the foundry I 
nne Casting Company, Bayonne, N. J., where a tour 

: e propeller wheel, 16 feet in diameter, was cast in somewhat 

an al ir. Fully 18,090 peunds of the metal were re 

; to allow tor gates and finish, the melting temperature 

: 2500 Fahr. and the finish weight about 14,006 

The wheel, because of its greater strenet!) ind freed 
sion, is to take the place of a steel wheel on tl 
s. Madisen, of the Old Dominion Line 
H. M. Hirschberg, 30 Fast Twentieth Street, has re 
en appointed American representative of the Plamia 
Ratibor, Silesia, German manufacturers of the well 
rbon electrodes bearing their name. There ts such 
emand for products of this tactory, that contracts are now 
de for the latter part of 1912 and 1913 deliveries, Mr 
hberg already having closed for almost the entire output 
factory available for this market These electrodes are 
ne ide in sizes up t 600 millimeters (2 teet) square cross 
for rectangular electrodes or 600 millimeters (2 feet 
r round electrodes and in lengths up to 2000 milli 
6 feet 7 inches). It is especially noteworthy that 

5 electrodes are provided with a screw end so that new 

eth can be added when required, thus doing away with all 


te ot carbon ends 
A New Departure in Handling Gritty Water.—l or many) 
the pulsometer has found favor for dredging work, coal 
ing, sand suction, etc., because it has no rubbing surfaces so 
no difficulty is experienced in handling gritty water. To 
ercome the terrific cutting action of high velocity water con- 
ng very hard flinty matter, the Pulsometer Steam Pump 
npany, of 17 Battery Place, New York City, announces that 
ometers are now being cast by a special patented process 
erein the shell, while of the usual cast iron construction to 
e ample rigidity, is completely lined on the inside with a 
rface of carborundum. Sand blast and other abrasive tests 
uld seem te indicate that this lining will stand almost in- 
finitely the wear of water moving at high velocity and con 
ning anywhere from 4o to 60 per cent of hardest material 
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The International Institute of Technography, an associa 
tion of patent experts and technical bibliographers, has been 
organized to make comprehensive prior art examinations ol 


patents and literature by a carefully organized system. A cat 


ful compilation of any single prior art from all the records, by 
an individual, requires weeks or months. Such laborious and 
expensive compilations have already been made, however, in 
comparatively every art, covering each to at least a compar: 
tively recent period The association has made it its business 
to know of, to compile, and to classify all such compilations, to 
ascertain where they are to be found, and to have a qualified 
expert at hand to examine them. The offices of the Institute are 
at so Church street, New York Cit 


Che Aero Pulverizer Company announce that they have 


made an arrangement with the Cockburn Company, with 
works at Jersey City and offices at 126 Liberty Street, New 
York to take over the manufacture and sale of the \er 

pulverizer. The Cockburn Company has always manufactured 


these machines for the Aero Pulverizer Company, so that there 


will be no change in the product or workmanship. Mr. Wm 
\. Evans will have supervision of manufacture and sales 

the Copper Extraction Company, Anaconda, Mont., has 
placed with the Ruggles-Coles Engineering Company, of New 
York, orders for two class “A 2,” one class “B 10” and 
one class “F 8" dryers, for drying copper tailing 


Thermometers and Other Instruments for Breweries.— 


That chemical engineering plays an important part in brewing 


was well illustrated at the American Exposition of Brewing 
\Mlachinery, Materials and Products, which will be held at the 
Chicago Coliseum, Oct 12 to 22 Prominent among the 


exhibitors was the Schaeffer & Budenberg Manufacturing Com 


pany, of Brooklyt .. Y., showing a complete line of its higl 


grade engineering instruments, among them its new recording 


ern meters, 1tS spe ial features being the mercury hlled steel 
ipillar tule and the night and day hart. both new de 
irtures in thermometer construction \ full line of tts 
brewers’ thermometers, together with steam and ammonia 


gages for indicating and recording purposes, was shown, also 
its new steam engine and ammonia compressor indicators 
Messrs. W. H. Shenton and T. J. Mentin officiated at their 
bootl 


Two varieties of natural graphite are generally recog 


nized in the trade rystalline, or that possessing a lamellar, 
flaky or fibrous structure, and amorphous, including all other 
forms. Domestic flake graphite is replacing to some extent 


the Ceylon graphite used in the manufacture of crucibles for 
the metal industries, and the increased demand is being met by 


increased domestic production rather than bv increased im- 


Obituary. 


Horace H. Emrich, manager of the copper refinery of the 
\yshtim Mining Works Company, of Kyshtim, Russia, was 
killed, according to newspaper cable dispatches, on October 
17th, while standing at the window of his residence, by a gun 
shot from the outside Che Russian government has ordered 
an investigation. Mr. Emrich is a well-known member of the 
\merican Electrochemical Society and has here many friends 


who will be greatly shocked by the news of his sudden death. 


He was formerly superintendent of the copper refinery of the 
American Smelting and Refining Company at Maurer, N. J 
In a letter which we received from him this summer, he wrote 
that he had just finished the design of and was erecting a 
modern steam generating plant for his refinery. The con 
cluding words of his letter were: “Please give my regards to 
my friends and tell them that I do not find Russia such a fierce 
place to live in as we Americans are led to believe. In fact 
my wife and I find Kyshtim living, people, and climate all that 
could be desired, and we have spent a very pleasant year here.” 
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Mr. Philip Argall, manager of Stratton’s Independence, 
Ltd., sailed from New York on Oct. 18 to attend the annual 
meeting of his company. Mr. Argall will spend some time 
traveling abroad before his return to this country 

Mr. C. A. Dart has resigned his position as manager of 
the Rambler Copper & Platimum Company, Holmes, Wyo., and 
is now in Denver 

Mr. R. R. Foster, late superintendent of the metallurgical 
plants of the La Tula Mining Company, at La Luz, Guana 


juato, Mexi resigned his position to enter consulting pra 


tice Hew have headquarters at. Torreon 


Dr, Charles H. Fulton is now in charge 


Coahuila, Mex 


f the mining and 


vetallurgical department of Case School of Applied Science 
at Cleveland, Ohi Dr. Fulton recently resigned his position as 
president of the South Daketa School of Mines, at Rapid City 
n order to relieve himself of executive duties and devote more 

e t protessi nal work 

Mr. Charles W. Goodale, of Butte, Mont., attended t 
eeting f the American Institute f Mining Engineers at Sar 
lf rancise last month 

Mr. Franklin Guiterman, Colorado manager for the 
American Smelting & Refining ( par returned to Det 
Oct. 1 itter spending the summer u rope studving tl 
possibilities of electric zinc smelting 

Mr. Victor G. Hills, of Denver, Colo., wl is been it 

i Scotia for some months developing a scheelite propert 

returned to Colorado for a é is n le w 

lled as an expert in ming it at Telluride 

Mr. E. M. Johnson is now superintendent of the Altoona 
Zine Works, at Altoor Kan 1 lately resigned his posi 
tion at Depnue. Ill 


Mr. Henry P. Lowe, managi lirector of the Frontena 


Mine Ltd., Central City district, Colo. has gone to Englane 
ttend the annual meeting of his pan 

Mr. W. J. Quigley, manager of the Chihuahua Mining 
Company, Chihuahua, Mexico, spent last month in Denver 

Mr. P. E. Van Saun, of the Mill & Smelter Engineering 
Company, New York, is in New Mexi n professional busi 
ness tor his company 

Mr, Charles T. Van Winkle has resigned his position as 


superintendent of the Magna plant of the Utah Copper Con 


pany, Garfield, Utah, and has opened an office as consulting 
engineer in Salt Lake City 

Mr. A. W. Warwick, who has been in New York making 
tests on the Clancy cyanide process, has returned to Colorado 
and is at. Victer superintending the opening of the Colburn 


mill in which the Clancy process is to be used. 


Digest of Electrochemical U. S. Patents. 


Prior to 1903 
Arranged according to subject matter and in chronological 
° order 
Compiled Byrnes, Townsend & Brickenstein, Patent Lau 
yers, National Union Building, Washington, D. C, 
Ore TREATMENT (Continued ) 
$73,186, April 19, 1892, Parker C. Choate, Brooklyn, N. \ 
Zinc. Treats complex ores containing zinc, iron, sulfur, lead, 
gold, silver, antimony, arsenic, selenium, cadmium, bismuth, 
etc. The ore is crushed and, if it contains an excess of sulfur. 
roasted at a moderate temperature. It is then mixed with coal- 
screenings, and roasted on a perforated grate beneath which air 
is admitted. The zinc and other bodies volatilized therewith. 
e.g., oxides of antimony, arsenic, selenium, cadmium and bis- 
muth, are caught in bags. The condensed fume is taken from 
the bags and roasted at a temperature of from 300 to 800° F. in 
a muffle-furnace, to drive off the impurities more volatile than 
lead or zinc. The zinc oxide is dissolved in sulfuric acid. the 
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lead sulfate settling out. The zinc sulfate solution 1s elec 
trolyzed between anodes of lead or carbon and cathodes of zinc 


or copper. The freed acid rises to the surface of the cell 
is drawn off through overflow pipes. 


and 
\s it contains consider 
able zinc, a portion is returned to the lixiviating tank and re 
generated by the addition of fresh zinc oxide. Another portion 
is returned to the cell. Water is added from time to time to 
replace the loss. The deposited zinc is stripped off the cathodes 
and melted, or is melted therewith when zine cathodes are 
used. The residual sulfates from the bottom of the lixiviating 
tank are smelted. The tailings from the roaster are also 
smelted to recover the iron, gold and silver 

$84,869. Oct. 25, 18902, George J. Atkins, of London, England 


Gold, silver, etc. The apparatus illustrated is substantially the 


same as that of the patentee’s previous patent 473,105. The 
imalgamating apparatus is connected to the cathode of the 
electrolytic apparatus or to the positive pole of a dynan ina 


} 


supplemental anode is placed in the exit mouth of the am 


gamating apparatus to cause direct deposition of any gold an 
silver in the solutior The process is claimed as a contim 
reatment consisting in passing the ore through an anod 
partment while in contact with the anode and then amalga 
iting it; or, after the anode treatment, passing it s! 
thr sug! the ithodk ompart nent and then e ft tl il lea- 
itor 
405,212, Apr. 11, 1893, J franklin Wiswell, of West 
ord, Mass., Assignor to the Electric Gold and Silver Chlori 
tion Company, of Kittery, Maine, ar Bost Mas 
\malgamates precious metals by adding to _ the 
sher a solution consisting of mercur} hloride and s 
hypochlorite The mercuric chloride 1s prepared by passing 
rent through cups containing ercury immersed 
salt solution, carbon cathodes being used. The ertlow 
this tank is electrolysed, carbon electrodes being used, to f 


sodium hypochlorite. The calomel formed in the cups is heat 
in a separate receptacle with aqua regia to form soluble el 
curic chloride. Iron must be present during amalgamation, ar 
if not present in the ore may be liberated from the 


usher by the sodium hypochlorite, or may be introduc« 


BOOK REVIEWS. 


Metallurgy of Tin. By Henry Louis, D. Se. & 38 
pages; 41 illustrations. Price, $2.00. New Yorl \ 
Graw-Hill Book Company 
\ reprint of a monograph by the author in “Mineral Indus 

try,” 1896, with such more recent information as was availabk 
The author deplores the non-progressive character of the 1 
lustry, also the profoundly secretive attitude of tin smelters 
and pungently remarks: “To what extent these two facts, the 
slow advance of the industry and the secretive habits of thos: 
engaged in it, are related as effect and cause, may be left to 
the judgment of the reader.” 

Hendricks’ Commercial Register of the United States for 
Buyers and Sellers. Twentieth annual edition. 1420 
pages. Price, $10. New York: Samuel FE. Hendricks 
Company. 

This well-known commercial register for buyers and sellers, 
which covers all branches of architectural, engineering, ele 
trical, mechanical, and kindred trades and professions, aj 
peared first in 1891. The twentieth edition, just issued, is more 
complete than any of the former 

The total number of classifications in the volume is now over 
45,000, each representing the manufacturers or dealers ot 
some machine, tool, specialty or material required in the abov: 
named industries. The whole represents upward of 350,000 
names and addresses. 

The new edition will, undoubtedly, prove as useful and 
reliable as the former ones. 
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